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PREFACE  TO  SECOND  EDITION. 


The  author  hopes  that  this  second  edition  of  his  work  will 
prove  a  satisfactory  apology  for  the  several  shortcomings  of  the 
first.  He  was  quick  to  realize  the  incompleteness  of  the  latter 
and  has  endeavored  to  remedy  this  defect  not  only  by  the  en- 
largement of  certain  sections  but  by  the  introduction  of  much 
new  matter.  Of  the  manv  illustrations  that  have  been  added, 
the  colored  plates  have  been  executed  by  Mrs.  J.  D.  Z.  Chase,  in 
the  Pepper  Laboratory  of  Medicine  of  the  University  of  Pennsyl- 
vania, and  the  others  are  reproductions  of  those  in  the  recent 
work  of  Laurens  on  the  Surgery  of  the  Nose,  Throat,  and  Ear 
and  combine  anatomical  accuracy  with  that  artistic  touch  that  the 
French  know  so  well  how  to  give.  He  is  glad  of  this  second 
opportunity  to  express  his  thanks  to  Dr.  Cryer  for  his  generous 
courtesy  and  to  his  publishers  for  their  further  invaluable  advice 
and  assistance. 

C.  P.  G 

251  South  Sixteenth  Street,  Philadelphia.. 
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PREFACE  TO  THE  FIRST  EDITION. 


If  this  volume  shall  be  found  to  possess  any  one  feature  that 
will  serve  both  to  justify  its  appearance  and  to  distinguish  it 
from  its  many  admirable  predecessors,  the  author  thinks  it  will 
be  in  the  sections  on  treatment  and  in  the  constant  thought  he 
has  given  to  those  who  wish  to  know  not  only  what  to  do,  but 
how  to  do  it.  In  many  of  the  recently  published  works  that 
deal  with  the  diseases  of  these  specialized  regions  so  great  a 
number  of  remedies  will  be  found,  and  such  a  generous  variety 
in  the  methods  of  treatment  suggested,  that  they  can  scarcely 
fail  to  prove  embarrassing  to  the  younger  or  the  less  experienced 
reader.  The  author  has  endeavored  to  eliminate  this  difficulty 
of  choice  by  giving  under  each  disease  but  one  plan  of  treatment 
— that  which  he  has  found  to  have  been  most  often  successful  in 
subduing  its  symptoms  and  shortening  its  duration.  In  doing 
this,  however,  he  has  not  overlooked  the  complicated  and  the 
exceptional  cases  such  as  will  now  and  again  occur  in  everyone's 
experience,  and  for  these  one  or  several  modifications  of  the 
routine  plan  are  added  which  may  be  adopted  or  still  further 
modified  at  discretion.  Moreover,  although  no  written  descrip- 
tion can  ever  attain  the  value  of  clinical  instruction,  an  attempt 
has  been  made  to  approach  this  by  dwelling  at  such  length  upon 
each  distinct  detail  of  examination  and  of  the  therapeutic 
technique  that  the  reader  will  miss  the  benefit  of  clinical  teach- 
ing as  little  as  possible.  The  anatomical  and  pathological 
association  of  the  ear  with  the  nose  and  upper  throat  is  so 
intimate,  that  there  can  be  no  dispute  as  to  the  logic  of  the 
conjoint   study    of    their    diseases    in    the    one    volume.     The 
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secondary  nature  of  the  large  majority  of  aural  affections,  their 
dependence  upon  precedent  diseases  within  the  nose  and  naso- 
pharnyx,  is  now  so  universally  admitted  as  almost  to  justify  the 
assertion  that,  pathologically  and  therapeutically,  the  ear  is 
scarcely  more  than  an  appendage  of  the  nose  and  throat.  It 
is  certain,  at  least,  that  it  is  the  rhinologist  who  holds  the  key 
to  the  prophylaxis  of  the  ear,  and  this  comprises  no  small  part 
of  the  equipment  necessary  to  control  and  conquer  its  disease. 

For  permission  to  use  several  valuable  electrotypes  illustrat- 
ing important  anatomical  features  of  the  nasal  fossae  and  their 
accessory  cavities,  the  author  is  greatly  indebted  to  Dr.  M.  H. 
Cryer,  in  whose  book,  Studies  of  the  Anatomy  of  the  Face,  the 
originals  will  be  found. 

To  his  publishers,  also,  a  large  measure  of  thanks  is  due,  and 
the  patient  care  with  which  they  have  supervised  his  work  and 
the  timely  suggestions  with  which  they  have  lightened  it,  are 
gratefully  acknowledged.  C.  P.  G. 

251  South  Sixteenth  Street.  Philadelphia, 

1903 
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THE  NOSE,  THROAT,  AND  EAR 


CHAPTER  I. 

THE  8ELECTION  AND  CARE  OF  INSTRUMENTS. 

Among  the  earliest  difficulties  encountered  by  one  beginning 
the  study  of  a  specialty  is  the  choice  of  the  necessary  instruments. 
Without  advice  he  is  exposed  on  the  one  hand  to  the  mistakes 
that  may  arise  from  his  own  inexperience,  and  on  the  other  to 
the  deceptions  that  may  be  practised  upon  him  by  unscrupulous 
dealers.  In  the  practice  of  rhinolaryngology,  while  the  number 
of  instruments  used  may  be  multiplied  almost  without  limit,  yet 
the  number  actually  essential  for  purposes  both  of  examination 
and  treatment  is  by  no  means  large.  I  shall  discuss  in  the  follow- 
ing chapter  the  light  to  be  employed  and  certain  other  of  the 
more  important  articles  of  office  furniture.  In  this  one  I  shall 
deal  only  with  those  instruments  that  are,  so  to  speak,  a  part  of 
the  physician  himself.  Of  these  the  first  to  engage  our  attention 
is  the  head-mirror.  This  is  to  be  had  in  four  sizes,  ranging, 
with  half-inch  increases  of  diameter,  from  2\  to  4  inches.  The 
beginner  is  apt  to  err  by  selecting  too  large  a  mirror,  supposing, 
very  naturally,  that  the  larger  the  mirror  the  more  comprehensive 
will  be  his  view.  The  one  most  generally  satisfactory,  however, 
is  that  measuring  3i  inches.  With  the  brilliant  -artificial  light 
now  obtainable  this  size  of  mirror  is  ample  for  intensity  of  illu- 
mination, and  its  less  weight  becomes  a  matter  of  some  moment 
when  it  is  worn  for  any  length  of  time.  In  choosing  the  mirror 
but  two  precautions  are  needful.  The  central  perforation  should 
not  be  larger  than  a  quarter  or  three-eighths  of  an  inch  in  diame- 
ter. Anything  more  than  this  exposes  the  eye  unnecessarily  and 
1  17 
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diminishes  the  extent  of  the  reflecting  surface.  The  second  relates 
to  the  focal  distance  of  the  mirror,  which  should  not  exceed  six 
or  eight  inches.  This  is  a  point  of  sufficient  importance  to  make 
it  desirable  that  the  physician  should  test  it  for  himself  rather 
than  rely  upon  the  assurance  of  the  dealer.  It  may  be  measured 
either  directly  by  ascertaining  the  distance  of  the  solar  focus,  or, 
approximately,  by  diffused  daylight,  by  ascertaining  the  distance 
of  the  image  of  a  remote  object.  To  make  the  use  of  these  mirrors 
possible  without  occupying  either  hand  of  the  examiner,  they 
are  framed  and  attached  by  means  of  a  ball-and-socket  joint  to 
some  form  of  head-band.  Of  these  there  is  quite  a  large  number, 
and  in  choosing  from  among  them  a  few  suggestions  may  be  of 

Fio.  i. 


Head-mirror  attached  to  metallic  head-band. 


assistance.  The  desirable  features  of  a  head-band  are  lightness, 
durability,  and,  so  far  as  possible,  the  avoidance  of  pressure  upon 
the  vessels  of  the  scalp.  The  various  forms  of  elastic  band  are, 
almost  without  exception,  too  tight,  too  warm  for  summer  use, 
and  too  short-lived.  A  further  objection,  and  not  so  slight  a 
one  as  it  may  at  first  seem,  is  that  their  frequent  removal  and 
readjustment  occasion  an  equally  frequent  disarrangement  of 
the  hair,  and,  unless  this  be  kept  closely  cropped,  it  is  apt  to  be 
a  source  of  some  annoyance.  Of  the  several  varieties  of  head- 
band that  I  have  employed  the  one  here  illustrated  (Fig.  1),  has 
proven  the  most  satisfactory  for  the  following  reasons:  It  is 
light,  very  durable,  affords  a  firm  support  for  the  mirror  without 
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constricting  the  scalp,  does  not  disorder  the  hair  when  removed 
or  applied,  and  occupies  but  little  room  in  one's  instrument  satchel. 
The  hard-rubber  cross-piece  for  the  forehead  has  the  advantage 
of  being  non-absorbent,  and  is  unaffected  by  the  moisture  which 
may  collect  upon  the  brow.  These  bands  as  they  are  kept  in 
stock  are  usually  too  large  for  the  average  head,  but  they  can  be 
readily  shortened  until  they  accurately  fit  the  head  that  is  to  wear 
them.  A  modification  of  this  style  of  bands  is  jointed,  so  that  it 
may  be  folded  and  carried  in  the  pocket;  but  these  joints  are  prone 
to  wear  loose,  and  when  this  occurs  the  position  of  the  instrument 
upon  the  head  is  too  readily  disturbed,  and  the  mirror  becomes 
proportionately  unsteady. 

The  Tongue  Depressor. — The  tongue  depressor  is  an  instrument 
in  such  frequent  use  that  its  selection  merits  considerable  care. 
A   dozen   or   more   different    models  fiG.  2. 

serve  to  make  the  choice  somewhat 
difficult,  but  if  certain  desirable  features 
of  a  tongue  depressor  are  remembered 
it  will  be  found  that  comparatively 
few  of  those  that  are  offered  possess 
them.     The  one  illustrated  (Fig.  2),  Tongue  depressor. 

is  an  excellent  instrument.  The  blades  are  hinged  and  are  of 
different  lengths,  the  longer  being  for  adults,  the  shorter  for 
children.  The  distal  end  of  each  has  its  under  surface  serrated, 
so  that  slipping  of  the  tongue  from  beneath  it  is  impeded.  Each 
of  them  has,  also,  a  gentle  longitudinal  curve,  the  concavity  pre- 
senting downward,  thus  avoiding  any  undue  pressure  upon  the 
body  of  the  tongue,  while  the  downward  projection  of  the  tip 
secures  a  sufficiently  firm  hold  upon  the  base  of  the  tongue  to 
enable  one  to  draw  it  forward.  The  blades  are  not  fenestrated, 
and  therefore  the  tongue  is  protected  to  a  considerable  extent 
from  contact  with  the  many  astringent  or  caustic  applications 
that  are  made  to  the  fauces  or  the  parts  posterior  to  them. 

For  the  several  infectious  conditions  with  which  the  tongue 
depressor  frequently  comes  in  contact,  it  is  imperative  that  an 
instrument  shall  be  employed  which  can  either  be  readily  and 
thoroughly  sterilized,  or  better,  perhaps,  destroyed.  Fi#.  3  illus- 
trates one  consisting  of  a  handle  and  a  removable  blade.     This 
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latter  may  be  glass,  and  therefore  easily  cleansed,  or  a  thin  strip 
of  wood,  which  may  be  thrown  away  after  use. 

Each  of  the  many  other  forms  of  tongue  depressor  has  for  its 
designer,  no  doubt,  some  advantage  that  he  regards  as  indispen- 
sable and  as  not  being  possessed  by  any  other.  With  a  minimum 
of  practice,  however,  the  one  shown  in  Fig.  2  will  be  found  to 


Fig.  3. 


Tongue  depressor  with  detachable  blade. 

be  possessed  of  every  real  advantage  of  a  practical  nature,  as 
well  as  free  from  the  disadvantages  of  weight,  size,  difficulty  of 
cleansing,  and  many  others. 

Nasal  Speculum. — The  different  varieties  of  the  nasal  speculum 
are  all  comparatively  inexpensive,  and  a  few  days  or  weeks  of 
actual  use  of  each  of  them  will  best  enable  the  student  to  deter- 
mine with  which  he  is  able  to  do  the  best  work.  In  the  final 
selection,  however,  it  is  as  well  to  consult  to  some  extent  the 
feelings  of  the  patient,  and,  other  things  being  equal,  it  will  be 
wise  to  choose  for  habitual  use  that  speculum  which  will  be  least 
unpleasant  to  him.    My  own  experience  has  led  me  to  regard  the 
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nasal  modification  of  the  Gruber  ear  speculum  (Fig.  4)  as  incom- 
parably the  best  of  those  that  are  in  general  use.  The  model  is 
enlarged  with  but  little  change  of  shape.  Its  points  of  excellence 
are  these:  It  is  small,  and  there  is  nothing  in  its  appearance 
that  is  apt  to  alarm  the  most  timid  patient.  When  properly 
introduced  it  affords  a  complete  and  unobstructed  view  of  the 
intranasal  structures,  the  vibrissa,  vestibular  hairs,  being  entirely 
excluded    from    the   field.       When  f[a  4 

once  in  position  the  thumb  alone 
will  suffice  to  retain  it,  while  with 
his  disengaged  fingers  the  physician 
is  enabled  to  firmly  grasp  the  nose     - — ..    ^.^^"^^^ 

of  the  patient,  to  steady  his  head  or     x •  *■ — *  *-^ 

to  move  it  in  any  direction  that  the  apeo   um" 

examination  may  require.  In  children  this  controlling  grasp  upon 
the  nose  will  be  found  of  particular  value.  For  the  ordinary 
purposes  of  inspection  and  medication  these  specula  are  sold  in 
nests  of  three,  the  graded  sizes  being  suited  to  different  ages, 
while  for  the  carrying  out  of  surgical  procedures  three  larger 
sizes  (Allen's)  are  provided  (Fig.  5),  which  give  a  much  wider 
field  of  view,  with  proportionate  increase  of  illumination,  and 
which  permit  the  introduction  of  any  of  the  snares,  saws,  or 
knives  designed  for  nasal  use. 

Fio  fc  I  can  find  little  to  say  in  favor  of  the  many 

self-retaining,  valvular,  and  other  more  or  less 
ingenious  specula  that  are  offered  the  rhinolo- 
gist.  They  all  permit  the  entrance  of  the 
vibrissa?  into  the  field  of  view — to  me  an  in- 
surmountable objection.  Almost  all  of  them 
are  disagreeable  to  the  adult  and  inspire  ap- 
prehension in  the  mind  of  the  child,  and, 
finally,  they  permit  to  only  a  limited  extent,  if 
at  all,  that  grasp  of  the  nose  which,  as  I  have  said,  is  such  a 
valuable  feature  of  the  Gruber  speculum. 

In  spite  of  these  facts,  however,  a  large  number  of  rhinologists 
prefer  some  form  of  valvular  or  spring  speculum.  Fig.  G  shows 
a  variety  that  is  in  very  extensive  use.  It  is  one  of  the  several 
modifications,  and  the  best  of  them,  of  the  original  Kramer  ear 


Operating  Blweul 


22 


THE  SELECTION  AND  CARE  OF  INSTRUMENTS. 


speculum.  I  suspect  that  its  popularity  is  largely  the  result  of 
the  ease  with  which  its  introduction  can  be  effected.  The  blades 
being  closed  while  it  is  inserted  within  the  nostril,  no  difficulty  b 
experienced  in  this  manoeuvre,  and  to  the  average  beginner  this 
constitutes  a  powerful    recommendation.     When   we  discover, 


however,  that  upon  the  subsequent  opening  of  the  blades  and 
dilatation  of  the  vestibule  the  vibrissa  spring  between  them  and 
obscure  our  view,  that  our  hold  upon  the  patient's  nose  is  very 
insecure,  and  that  we  therefore  have  very  little  control  over  the 
steadiness  or  movements  of  his  head,  our  first  favorable  impres- 
sion of  the  instrument  will  be  found  to  have  been  somewhat  mis- 
leading. Moreover,  the  septal  mucous  membrane  is  apt  to  be 
frequently  wounded  by  contact  with  the  edges  of  the  metal  blades, 
any  sudden  movement  of  the  patient  greatly  contributing  to  the 
probability  of  the  accident,  and  much  time  may  be  lost  before  the 


resulting  hemorrhage  can  be  checked.  Again,  the  appearance 
of  this  instrument  is  very  much  against  it,  particularly  in  the  eyes 
of  the  child.  It  is  too  suggestive  of  a  pair  of  forceps  to  find  favor 
with  children,  and  I  have  never  met  one  who  did  not  betray  evi- 
dences of  alarm  when  it  was  first  used. 
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Of  the  many  self-retaining  or  spring  specula  the  one  illustrated 
(Fig.  7)  has  seemed  to  me  the  best.  There  are  timeo  and  con- 
ditions when  it  can  with  advantage  be  substituted  for  the  Gruber. 

Certain  sharp  anterior  deflections  of  the>  septum  may  prevent 
the  introduction  of  the  latter,  and  require  for  their  examination 
and  operative  correction  merely  the  wide  distention  of  the  alee 
which  this  speculum  will  give.  Rarely,  also,  large  mucous  polypi 
or  sarcomata  are  found  projecting  into  and  filling  the  vestibule, 

Fio.  8. 


Palate  retractor. 

and  the  examination  and  removal  of  these  are  facilitated  by  this 
spring  speculum. 

Another  instrument  that  is  occasionally  of  great  service  in  the 
making  of  a  complete  examination  of  the  nasopharynx  and  its 
contents  is  the  palate  retractor.  For  purposes  of  examination 
merely,  one  of  these  (Fig.  8)  can  be  introduced  behind  the  soft 
palate  and  this  structure  then  drawn  forward  sufficiently  to  give 
in  the  postnasal  mirror  an  extensive  view  of  the  upper  pharyngeal 


Fig.  9. 


White's  self-retaining  retractor. 


cavity.  In  the  operative  removal  of  neoplasms  from  this  cavity, 
however,  which  may  require  the  use  of  both  hands,  a  self-retain- 
ing form  of  retractor  may  be  employed.  White's  (Fig.  9)  is  the 
one  best  known,  and  a  little  experience  with  it  will  demonstrate 
its  very  great  value.  When  we  have  become  sufficiently  familiar 
with  it  to  have  acquired  some  skill  and  quickness  in  its  introduc- 
tion, few  patients  will  complain  of  any  discomfort  attending  its 
use.   To  minimize  this,  however,  it  will  be  advisable  to  precede  its 
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placement  by  cocainizing  with  a  4  per  cent,  solution  the  posterior 
and  upper  surface  of  the  soft  palate.  If  this  be  done  any  gagging 
or  opposition  on  the  part  of  the  palatal  muscles  will  be  greatly 
restrained. 

Laryngeal  Mirrors. — To  the  novice  these  mirrors,  good  or  bad, 
will  probably  all  look  alike,  and  it  is  to  protect  him  from  the 
latter  that  I  advise  a  close  inspection  of  their  material  and  con- 
struction. The  glass  should  first  receive  his  attention,  and  its 
whiteness,  an  essential  quality,  may  lie  tested  by  reflecting  in  it 
a  white  surface,  such  as  that  of  a  visiting  card.  A  greenish  or 
bluish  tint  should  cause  its  rejection.  The  metal  backing  should 
he  of  the  best  German  silver,  and  the  rim  which  clamps  the  glass 
should  not  encroach  upon  its  surface  more  than   1   mm.     This 
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rim,  by  the  way,  should  be  so  closely  fitted  to  the  glass  that  the 
water  and  antiseptic  solutions  in  which  the  mirror  is  being  con- 
stantly plunged  cannot  find  their  way  beneath  it.  If  moisture 
makes  its  way  to  the  material  which  gives  the  glass  its  reflecting 
power  it  will  quickly  become  useless. 

The  less  the  thickness  of  the  mirror  the  less  room  it  will  occupy 
in  the  throat — quite  an  obvious  advantage.  The  shaft  connecting 
the  mirror  with  the  handle  should  be  firm  enough  to  overcome  the 
resistance  of  the  palatal  muscles  without  bending,  and  it  should 
be  so  securely  fastened  to  the  mirror  that  there  will  be  no  danger 
of  the  latter  breaking  off  and  perhaps  falling  into  the  larynx  or 
being  swallowed.  On  the  score  of  economy  the  so-called  universal 
handle  is  to  be  preferred  to  the  one  that  is  permanently  attached 
to  the  mirror.     Even  with  more  than  ordinary  care  the  period 
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of  usefulness  of  a  mirror  in  constant  service  is  only  a  matter  of  a 
few  months,  and,  at  the  end  of  this  time,  it  is  a  needless  extrava- 
gance to  throw  away  both  mirror  and  handle.  The  double  loss 
can  be  averted  by  employing  the  "universal." 

Six  sizes  of  throat  mirrors  are  usually  to  be  had,  No.  1,  the 
smallest,  being  a  half-inch  in  diameter,  while  each  succeeding 
number  is  an  eighth  of  an  inch  larger  than  its  predecessor.  If 
the  beginner  procures  the  four  numbers  from  2  to  5  he  will  have 
all  that  he  will  be  at  all  likely  to  use  with  any  success.    The  No.  1, 

Pig.  ii. 


Electrio  head-lamp. 

intended  almost  exclusively  for  posterior  rhinoscopy,  is  so  small 
that  the  image  obtained  in  it  would  convey  little  if  any  information 
to  one  who  was  not  thoroughly  familiar  with  the  parts  under 
examination.  The  No.  6  would  be  available  only  in  exceptionally 
capacious  as  well  as  tractable  throats,  and,  unless  for  purposes  of 
demonstration  or  the  performance  of  some  intralaryngeal  opera- 
tion, would  very  rarely  be  used. 

Quite  recently  we  have  been  furnished  a  mirror  that  can  be 
boiled  without  injury  and  this  is  so  obvious  an  advantage  that 
we  should  give  it  an  invariable  preference  over  those  which  can- 
not be  so  easily  and  completely  sterilized. 
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The  Light. — It  is  quite  unnecessary  at  this  day  to  compare 
the  advantages  of  natural  and  artificial  light  as  means  of  illu- 
minating the  various  recesses  of  the  nose  and  throat,  In  the 
features  of  brilliance  and  cheapness  it  goes  without  saying  that 
there  is  no  other  light  comparable  to  that  of  the  sun,  but  it  is 
equally  self-evident  that  its  use  is  wholly  impracticable.  Sun- 
shine is  not  to  be  summoned  by  pushing  a  button  or  turning  a 
key,  and  so  since  it  is  not  dependable  it  only  remains  for  us  to 
agree  upon  the  best  obtainable  substitute.  Oil,  gas,  and  electricity 
are  at  our  service.  If  nothing  better  is  to  be  had  the  first  of  these 
will  do  very  well  in  a  student  lamp,  the  flame  being  somewhat 
concentrated  by  a  fenestrated  chimney 
of  tin  which  slips  down  over  the  inner 
gloss  chimney.  More  brilliant  than 
this,  but  lacking  its  steadiness  and 
slight  cost,  is  some  form  of  electric 
light.  The  expense  of  this,  however, 
is  by  no  means  inconsiderable,  and  an 
additional  disadvantage  is  the  con- 
stant presence  in  the  centre  of  the 
illuminated  field  of  the  shadow  of 
the  platinum  wire  loop.  By  many 
specialists  this  is  found  to  be  exceed- 
ingly disconcerting  and  a  sufficient 
reason   for  discarding  this  source   of 

light. 

Electricity,  however,  provides  us 
with  a  headlight  (Fig.  11)  which  is 
■nience  in  making  examinations  or  performing 
operations  at  the  home  of  the  patient.  An  easily  portable 
storage  or  dry-cell  battery  is  the  best  source  of  supply  for  the 
current,  the  light  from  which  should  be  of  from  two  to  four 
candle-power. 

Gas  then  remains  to  ua  for  general  use;  and  from  this,  by  the 
aitl  of  certain  accessories,  so  admirable  a  light  may  be  obtained 
that  we  need  scarcely  regret  the  impracticability  of  the  sun.  The 
Argand  burner  used  in  conjunction  with  the  Mackenzie  condenser 
(Fig.   12),  gives  a  satisfactory  light,  and  one  that  fully  ar 
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Fig.  13. 


the  actual  requirements  for  purposes  of  diagnosis  and  treatment. 
Even  a  greater  intensity  of  illumination,  however,  with  a  whiteness 
that  approaches  very  closely  to  that  of  the  solar  rays,  is  given  by 
the  Welsbach  light,  and  when  this  is  used  with  a  good  condenser 
the  practitioner  will  have  no  cause  to  wish  for  anything  better. 

As  to  the  variety  of  fixture  with  which  this  light  is  used,  a  word 
or  two.  The  wall-bracket  is  yet  unmade  that  will  not  wear  loose 
with  the  weight  that  it  must  carry  and  the  constant  movement 
to  which  it  is  subjected  by  the  specialist  in  active  practice.  There 
are  some  that  are  much  more  durable  and  generally  satisfactory 
than  others,  but  they  all  alike  begin  to  leak  sooner  or  later,  and 
then  they  menace  one's  health 
as  well  as  try  the  temper.  As 
the  result  of  a  rather  varied 
experience  with  different  sorts 
of  gas-fixtures,  my  preference 
has  been  given  to  the  one  here 
illustrated.  (Fig.  13.)  Its 
lateral  movement  is  only  lim- 
ited by  the  size  of  the  table 
on  which  it  stands,  and  it  may 
be  raised  or  lowered  eighteen 
inches  by  means  of  the  tele- 
scopic arrangement  of  an 
inner  tube.  It  can  be  pur- 
chased without  the  bracket 
attachment  for  the  mirror. 

The  Chair. — A  great  deal  of  elaborate  office  furniture  has  been 
marketed  during  the  past  few  years,  and  we  may  be  led  into  many 
useless  extravagances  by  a  number  of  chairs  and  tables  and 
cabinets  that  appeal  to  our  eye  rather  than  to  our  judgment. 
One's  actual  needs  in  articles  of  this  kind  are  verv  limited  and 
simple.  A  revolving  chair,  rather  shallow,  with  arms  and  a  high 
back,  is  appropriate  for  the  patient,  and  for  the  physician  the 
best  seat  is  an  ordinary  stool,  the  revolving  top  of  which  permits 
of  its  being  readily  raised  or  lowered. 

An  article  that  is  scarcely  secondary  in  importance  to  the  two 
chairs  is  the  cuspidor.     At  the  earliest  moment  that  one's  means 


Gas  stand  with  condeuser. 
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justify  it  some  form  of  fountain  cuspidor  should  be  obtained. 
Upon  entering  your  office  nothing  is  more  disturbing  to  the  patient 
of  even  ordinary  sensibility  than  traces  of  some  previous  patient's 
disease  or  suffering.  Blood,  mucus,  sputum,  and  the  possible 
odors  associated  with  them  should  be  immediately  washed  away. 
To  be  sure,  the  fountain  cuspidor  is  apt  to  be  somewhat  expensive 
in  itself,  and  its  installation  necessitates  more  or  less  plumbing, 
but  its  advantages  more  than  compensate  for  the  seeming  extrav- 
agance. 


CHAPTER  IL 

THE  EXAMINATION  OF  THE  PATIENT. 

Upon  the  thoroughness  of  his  examination  and  the  accuracy 
of  his  observation  depend  the  success  of  the  physician  as  a  diag- 
nostician; and  upon  the  skill,  the  gentleness,  and  the  rapidity 
with  which  he  makes  this  examination  will  largely  depend  his 
more  material  success  in  the  acquisition  of  an  extensive  practice. 
In  the  early  weeks  or  months  of  his  work  the  student  of  this  specialty 
cannot  be  too  patient  and  painstaking  in  his  endeavors  to  master 
its  technical  details.  It  is  to  be  regretted  that  we  cannot  all 
acquire  the  remarkable  manipulative  skill  of  a  Morrell  Mackenzie, 
for  instance;  but,  though  we  may  fall  short  of  him  in  this  respect, 
there  is  no  need  for  us  to  acknowledge  any  rival  in  the  matters 
of  gentleness  and  patient  thoroughness.  It  is  a  grave  blunder 
for  the  young  specialist  to  imagine  that  his  patients  are  to  be 
impressed  by  the  display  of  a  sort  of  breezy  carelessness  in  the 
handling  of  his  instruments,  or,  on  the  other  hand,  that  they  are 
at  all  likely  to  become  suspicious  of  his  ability  should  he  choose 
to  be  deliberate  and  to  repeat  his  examination  several  times 
before  committing  himself  to  a  diagnosis.  "The  more  haste 
the  less  speed  "  should  be  at  once  a  warning  and  a  comfort  to  the 
beginner,  for  he  may  be  sure  that  the  first  few  months  of  his 
studies  are  to  be  months  of  many  trials,  many  discouragements, 
and  perhaps  many  misgivings  as  to  his  fitness  for  this  special 
work.  Of  course,  good  teaching  will  materially  shorten  and 
smooth  this  rougher  part  of  his  journey;  but  even  the  best  of 
teaching  can  do  no  more  than  this,  and  the  main  difficulties, 
the  overcoming  of  his  own  early  awkwardness,  the  learning  of 
self-control,  the  acquirement  of  that  invaluable  "knack" — not 
only  in  the  handling  of  his  instruments,  but,  as  well,  in  the  man- 
agement of  his  patients — all  these  are  only  to  be  surmounted  by 
a  patient  and  persevering  willingness  to  plod. 
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The  average  patient,  regardless  of  age  or  sex,  who  comes  or  is 
brought  to  the  specialist  for  the  first  time,  is  naturally  more  or 
less  apprehensive.  There  is  a  prevailing  density  of  ignorance 
about  the  nose  and  throat,  not  to  speak  of  the  ear,  that  is  aston- 
ishing. Fear  and  superstition  are  the  offspring  of  this  ignorance, 
and  as  a  result  the  new  patient,  after  many  months  of  procras- 
tination, enters  the  physician's  office  with  his  mind  filled  with 
visions  of  saws  and  red-hot  wires,  and  he  cannot  be  easily  per- 
suaded that  cure  or  even  relief  is  to  be  obtained  through  other 
than  surgical  procedures.  If  your  first  examination  of  such  people 
is  to  be  both  easy  and  thorough  the  early  half  of  the  visit  had 
better  be  spent  in  quieting  that  nervous  dread  that  will  seriously 
hamper  your  investigation  and  possibly  render  it  incomplete  and 
unsatisfactory.  There  is  nothing  that  facilitates  the  doctor's 
work  so  much  as  a  willing  and  trustful  co-operation  on  the  part  of 
the  patient;  and  if  during  their  first  interview  the  former  will  study 
the  temperamental  peculiarities  of  the  latter,  and  display  some 
consideration  for  them,  he  will  take  a  long  stride  toward  winning 
his  confidence  and  assistance.  Some  few  minutes,  therefore,  spent 
in  a  quiet  and  unhurried  chat  concerning  the  object  of  the  patient's 
visit  and  the  events  that  have  led  to  it  will  do  much  to  place  him 
at  his  ease;  and  if  then  the  examination  be  undertaken  with  the 
same  gentleness,  and  be  prefaced  with  the  assurance  that  no  pain 
whatever  is  to  be  inflicted,  the  doctor  will  find  that  the  most 
neurotic  of  patients  will  soon  become  one  of  the  easiest  to  manage. 

This  little  prelude  upon  the  art  of  being  gentle  may  be  of  itself 
entirely  devoid  of  scientific  value,  but  if  heeded  it  may  pave  the 
way  for  the  application  of  all  the  scientific  knowledge  that  the 
physician  may  possess. 

Let  us  imagine  then  that  the  patient  is  seated  before  us  and 
that  we  are  ready  to  illuminate  the  cavities  that  concern  us.  It 
is  unfortunate,  perhaps,  but  there  can  be  no  doubt  that  one  of 
the  greatest  difficulties  with  which  the  beginner  will  have  to  con- 
tend occurs  just  here  at  the  very  outset  of  his  work — I  mean  the 
management  of  his  head-mirror  and  the  control  of  the  almost 
irresistible  desire  to  move  his  own  head.  The  light  is  placed  to 
the  patient's  right,  at  about  the  level  of  his  ear  and  ten  or  twelve 
inches  distant  from  it.    The  more  powerful  the  light  happens  to 
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be  the  less  closely  need  one  observe  these  latter  two  details,  the 
Welsbach  light,  for  instance,  permitting  a  great  deal  of  latitude 
in  this  respect.  Whatever  the  source  of  illumination  may  be, 
however,  it  is  a  fixed  point,  and  it  is  to  be  constantly  remembered 
that  every  movement  of  the  examiner's  head  removes  his  mirror 
more  or  less  from  the  direct  path  of  the  light  rays  and  lessens 
the  intensity  of  the  illumination.  The  beginner  will  be  greatly 
annoyed  by  the  frequency  with  which  he  will  need  to  be  reminded 
of  this  fact.  On  taking  his  seat  it  is  wise  to  exercise  some  care 
in  getting  the  mirror  properly  adjusted.  It  is  brought  in  front  of 
the  left  eye,  just  out  of  reach  of  the  lashes,  and  so  placed  that  the 
perforation  permits  this  eye  to  fully  participate  in  the  examination. 
It  may  be  of  some  assistance  at  first  to  keep  the  right  eye  closed 
until  the  mirror  is  in  correct  position.  Let  me  add  here  that  it  is 
of  very  great  importance  to  cultivate  an  erect  position  of  the  body. 
Habitually  bending  forward  or  to  one  side  or  the  other  is  not 
only  extremely  fatiguing,  but  is  not  particularly  healthful.  Having 
arranged  all  the  preliminaries  satisfactorily,  what  shall  we  inspect 
first  ?  It  is  a  matter  of  routine  with  me  to  begin  my  examination 
by  asking  the  patient  to  open  his  mouth.  Remembering  that  he 
is  still  a  little  timid  and  suspicious  of  your  every  movement,  it  is 
as  well  not  to  at  once  take  up  your  tongue  depressor  and  plunge 
it  into  his  mouth,  but  rather  to  see  all  that  you  can  before  resort- 
ing to  its  use.  Not  infrequently  we  are  able  in  our  more  com- 
posed patients,  or  in  those  who  have  had  any  previous  throat 
training,  to  obtain  quite  a  comprehensive  view  without  instru- 
mental aid.  It  is  a  regrettable  rule,  however,  that  the  moment 
the  mouth  is  opened  the  tongue  is  either  strongly  protruded  or  is 
retracted,  the  base  rising  in  the  latter  case  until  it  reaches  the 
uvula  and  velum,  a,nd  so  shuts  off  from  our  view  much  that  it  is 
essential  for  us  to  see.  Sooner  or  later,  therefore,  we  must  intro- 
duce the  tongue  depressor.  There  is  an  art  in  doing  this  that 
cannot  be  too  early  learned.  A  word  of  explanation,  particularly 
to  children,  that  the  instrument  is  nothing  more  than  a  variation 
of  the  domestic  spoon,  will  not  be  wasted.  The  patient  being 
asked  to  breathe  quietly  through  the  mouth  and  to  keep  the  tip  of 
the  tongc    *  » -     -  y^  Repressor,  held  in  the  left  hand, 

IS  insert?  ^y  lightly  upon  the  anterior 
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portion  of  the  tongue.  (By  those  who  are  right-handed  the 
tongue  depressor  and  nasal  speculum  should  always  be  taken  in 
the  left  hand.  The  greater  delicacy  of  the  right  is  reserved  for 
the  probe,  the  applicator,  and  any  instrument  of  operation.)  If 
the  broad  "a"  be  now  Tittered  with  as  nearly  as  possible  com- 
plete relaxation  of  all  the  palatal  and  throat  muscles  the  tongue 
will  sink  to  the  floor  of  the  mouth,  the  depressor  is  advanced 
almost  imperceptibly  further  back  toward  its  base,  and  gentle  for- 
ward and  downward  pressure  is  made.  If  early  in  the  examin- 
ation, or  indeed  at  any  time,  there  be  exhibited  the  least  rude- 
ness, or  impatience,  or  hurry,  not  only  are  the  chances  of  com- 
plete success  greatly  diminished,  but  a  mingled  feeling  of  dis- 
trust and  resentment  is  aroused  in  the  patient's  mind  that  can- 
not but  render  more  difficult  the  subsequent  inspection  of  the  nose 
and  larynx.  With  the  most  generous  consideration  for  the  pa- 
tient, however,  it  is  extremely  important  that  the  doctor  himself 
be  not  timid  or  nervous.  His  hand  should  be  perfectly  steady, 
and  just  as  much  firmness  as  is  consistent  with  gentleness 
should  be  employed.  It  probably  becomes  evident  now  that  dur- 
ing his  first  few  visits  the  patient  is  to  be  subjected  to  a  course 
of  training,  but  the  system  adopted  should  be  characterized  by 
persuasion  rather  than  by  the  application  of  force. 

By  means  of  alternate  yielding  and  pressure  then  the  rigid, 
resistant  tongue  has  gradually  relaxed  and  sunk  out  of  the  way, 
and  all  the  faucial  structures  and  the  oropharynx  are  disclosed 
to  the  view.  The  many  variations  of  color  and  conformation 
that  are  met  with  here  will  be  separately  described  under  the 
several  disease  headings.  We  need  not  delay,  however,  taking 
note  of  certain  matters  having  a  general  as  well  as  a  local  interest. 
It  is  always  well  to  study  the  tongue  for  a  few  moments,  to  observe 
whether  it  is  coated  or  merely  altered  in  color;  whether  it  is  trem- 
ulous or  thrust  out  with  promptness  and  vigor;  whether,  in  fact, 
it  bears  any  evidence  of  gastro-intestinal  or  of  general  constitu- 
tional disturbance.  As  connected  with  such  conditions  we  should 
also  at  this  first  sitting  closely  scrutinize  the  teeth;  discover  how 
many  are  missing  and  how  many  carious;  anything  indeed  which 
may  account  for  defective  digestion,  an  offensive  breath,  or  perhaps 
some   cervical   adenopathy.     Finally    it   is    advisable    to   search 
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throughout  the  whole  buccal  cavity  for  anything  that  may  suggest 
specific  infection,  recent  or  remote.  The  faucial  tonsils,  the 
velum  and  uvula,  and  the  oropharynx  will  of  course  receive  the 
special  study  that  each  may  demand. 

The  examination  of  the  mouth  being  complete  we  are  ready 
to  pass  to  that  of  the  nose,  and  this  is  done  quite  irrespective  of 
the  fact  that  the  patient's  complaints  and  symptoms  may  point 
to  disease  elsewhere.  The  nose  represents  the  very  threshold  of 
the  respiratory  as  does  the  mouth  that  of  the  digestive  tract,  and 
a  knowledge  of  its  condition  is  esesntial  to  a  clear  understanding 
of  whatever  may  be  present  in  the  lower  portion  of  these  tracts. 
Here  again  it  is  often  worth  while  to  commence  the  examination 
without  any  instrumental  aid.  If  the  fingers  be  placed  upon  the 
patient's  forehead  and  the  thumb  beneath  the  tip  of  his  nose, 
the  latter  may  be  raised,  moved  from  one  to  the  other  side, 
and  quite  a  view  obtained  of  the  vestibule  and  anterior  portions 
of  the  nasal  cavities.  In  this  way  we  may  detect  within  the  former 
the  not  infrequent  eczema  of  this  region,  any  unhealthy  condition 
of  the  hair  follicles,  or  the  little  fissures  that  occasionally  mark 
the  frontier  between  the  skin  of  the  vestibule  and  the  mucous 
membrane  of  the  fossa  proper.  The  most  important  information 
given  by  this  little  manoeuvre,  however,  is  as  to  the  position  of 
the  septal  cartilage,  whether  there  is  any  anterior  deflection  or  a 
dislocation  of  it  from  its  groove  in  the  spinous  process.  The  dis- 
covery in  this  way  of  such  a  deformity  may  avert  the  infliction  of 
pain,  and  possibly  the  production  of  some  hemorrhage  by  the  hasty 
or  forcible  introduction  of  the  speculum.  Having  thus  acquainted 
ourselves  with  the  state  of  the  anterior  nares,  we  are  readv  to 
explore  the  deeper  recesses  of  the  nose.  If  the  Gruber  speculum 
be  selected  for  this  purpose,  and  it  is  skilfully  used,  the  examination 
is  likely  to  be  thoroughly  satisfactory  to  the  doctor  and  not  at  all 
unpleasant  to  the  patient  To  exclude  the  vibrissa  from  the  field, 
and  to  make  the  view  as  comprehensive  as  possible,  the  speculum 
should  penetrate  to  or  a  little  beyond  the  inner  margin  of  the 
vestibule.  This  Ls  not  easily  accomplished  in  all  patients,  but, 
with  a  speculum  of  suitable  size  it  should  always  be  attempted. 
If  the  vestibule  be  narrow  and  dry,  or  if  there  is  a  luxuriant  growth 
of  hair  within  it,  the  introduction  of  the  speculum  will  be  facilitated 
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by  anointing  its  tip  with  a  little  vaseline  or  glycerin.  It  should 
be  held  between  the  thumb  and  the  first  finger,  and  when  it  has 
entered  the  vestibule  the  free  fingers  are  utilized  in  grasping  the 
nose  and  steadying  the  head.  In  entering  the  nostril  the  direction 
of  the  speculum  should  at  first  be  upward  and  perhaps  a  little 
outward;  and  when  it  has  reached  the  limit  of  movement  in  this 
direction  its  proximal  end  should  be  raised,  carrying  upward 
with  it  the  tip  of  the  nose,  and  the  instrument  then  pushed  directly 


Showing  Arm  grasp  of  noae  permitted  lij-  the  use  of  the  G ruber  speculum. 
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backward  into  the  nasal  chaml>er.  Having  reached  this  point 
and  thrown  our  light  into  the  nasal  fossa  the  tendency  is  to  relax 
one's  hold  upon  the  speculum  and  to  permit  it  to  slip  out  a  little. 
The  fingers  that  are  astride  of  the  nose  should  prevent  this  by 
drawing  it  forward  over  the  instrument.  (Fig.  14.)  It  will  thus  be 
seen  that  there  is  a  combined  pushing  and  pulling  movement,  the 
first  by  the  thumb  and  index  ringer  upon  the  speculum,  and  the 
latter  by  the  fingers  grasping  the  nose.    The  one  possible  accident 
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that  may  occur  through  the  rude  or  awkward  manipulation  of 
this  instrument,  but  which,  however,  is  common  to  almost  all 
specula,  is  the  wounding  of  the  mucous  membrane  covering  the 
septal  cartilage.  If  the  beak  of  the  instrument  be  turned  toward 
instead  of  away  from  the  septum,  and  if  its  advance  be  guided 
entirely  by  the  sense  of  touch  rather  than  by  the  constant  illu- 
mination of  its  pathway,  it  is  liable  to  come  in  contact  with  the 
mucous  surface,  to  plough  off  some  of  the  epithelial  layer,  and 
so  produce  some  little  pain  and  possibly  a  smart  hemorrhage. 
Although  this  may  be  easily  checked,  it  is  apt  to  alarm  an  already 
nervous  patient  and  to  somewhat  delay  one's  progress.  Having 
gotten  the  speculum  well  within  the  nasal  chamber,  the  study  of 
its  contained  structures  is  conducted  by  the  examiner  keeping  his 
own  head,  and,  therefore  his  light  perfectly  steady,  and  gaining 
any  necessary  alteration  of  position  by  moving  the  head  of  the 
patient.  It  is  a  good  rule  to  observe  some  order  as  to  the  succes- 
sive steps  of  the  examination;  to  commence  for  example  with  the 
floor  of  the  cavity,  to  look  next  at  the  lower  and  then  at  the  middle 
turbinated  bodies,  and  finally  to  turn  the  eyes  to  the  septal  surface 
and  discover,  if  present,  any  of  the  many  deformities  to  which  it 
is  addicted.  At  the  same  time,  of  course,  the  color  of  the  mucous 
membrane  is  noted,  and  any  alteration  in  the  character  or  quantity 
of  secretion.  If  it  should  happen  that  the  turbinates  are  so 
swollen  from  any  cause  as  to  prevent  a  complete  view  of  the  fossae 
they  should  be  lightly  brushed  or  sprayed  with  a  2  per  cent,  solu- 
tion of  cocaine.  This  is  quite  strong  enough  to  reduce  them 
considerably,  but  it  is  too  weak  to  be  of  any  danger  even  to  that 
rare  and  much-dreaded  individual,  the  man  with  an  idiosyncrasy. 
Nasopharynx. — The  next  step,  the  examination  of  the  naso- 
pharynx, is  not  an  easy  one.  The  postnasal  space  is  apt  to  be  a 
stumbling-block  to  the  beginner,  and  will  severely  test  his  patience 
and  self-control.  It  is  now  that  the  two  hands  are  first  used 
together,  and  the  smooth  and  accurate  co-ordination  of  their 
movements  is  not  to  be  learned  in  a  day  or  a  week.  Let  the  self- 
instructed  student  of  this  specialty  be  not  discouraged  if  he  fail 
to  obtain  a  satisfactory  view  of  the  pharyngeal  vault  or  of  the 
posterior  nares  in  his  first  dozen  or  even  score  of  attempts.  The 
fact  that  practice  makes  this  comparatively  easy  should  lead  him 
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to  persevere  and  never  to  neglect  an  opportunity  to  use  his  postnasal 
mirror.  The  successive  steps  of  the  procedure  should  be  studied 
and  practised  singly  at  first,  and  later  in  combination. 

The  essentials  for  a  good  view  of  this  region  are  that  the  patient's 
head  be  held  almost  level;  that  the  tongue,  particularly  its  base, 
be  well  depressed;  that  the  uvula  and  soft  palate  be  completely 
relaxed  and  pendant;  and  that  respiration  be  quietly  and  steadily 
conducted  through  the  nose.  These  conditions  obtained,  the 
examination  possesses  but  few  remaining  difficulties.  A  word 
as  to  the  mirror:  Of  course,  the  greater  the  size  of  this  the  more 
extensive  the  view  given,  but  the  greater  will  be  the  skill  required 
for  its  introduction.  Let  the  student  then  begin  with  a  No.  2 
and  attempt  the  next  two  numbers  as  he  becomes  more  proficient. 
To  prevent  the  dimming  of  the  mirror  by  the  condensation  upon 
it  of  the  breath's  moisture  it  must  be  slightly  heated  previous 
to  its  introduction.  This  is  done  by  holding  for  a  few  moments 
its  glass  surface  over  the  flame.  If  the  metal  backing  be  incau- 
tiously exposed  in  this  way  to  the  heat  there  will  be  some  danger 
of  melting  its  soldered  attachment  to  the  shaft.  The  warmth  of 
the  mirror  is  now  tested  by  touching  it  to  the  hand,  and  the 
tongue  being  held  well  down  out  of  the  way  by  the  depressor 
there  is  a  clear  path  to  the  pharynx  before  it.  I  have  learned, 
both  from  my  own  early  attempts  and  my  later  instruction  of 
others,  that  the  greatest  difficulty  encountered  in  this  examina- 
tion is  the  proper  management  not  of  the  mirror  but  of  the  left 
hand  and  the  tongue  depressor.  It  is  particularly  necessary  that 
the  base  of  the  tongue  be  depressed  as  low  and  at  the  same  time 
brought  as  far  forward  away  from  the  pharyngeal  wall  as  pos- 
sible. If  one  is  successful  in  doing  this  without  producing  gag- 
ging the  subsequent  placing  of  the  mirror  is  a  matter  of  trifling 
difficulty.  T  may  say  in  passing  that  gagging  is  seldom  pro- 
voked by  continuous  and  steady  pressure  upon  the  tongue,  how- 
ever forcible  it  may  be;  but  it  is  the  interrupted,  jerky  pressure 
that  disturbs  the  throat  and  makes  it  rebellious.  It  is  an  excel- 
lent rule,  I  think,  to  delay  the  introduction  of  the  mirror  until 
the  tongue  has  become  perfectly  quiet  and  submissive.  If  we 
do  not  wait  for  this,  but  insist  upon  hurrying  the  mirror  into 
position  while  the  tongue  is  still  combative  and  indisposed  to  sink 
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beneath  the  blade  of  the  depressor,  we  will  but  intensify  its 
resistance  by  adding  a  fresh  provocation.  It  is  one  thing,  how- 
ever, to  get  the  tongue  out  of  the  way  and  quite  another  to 
keep  it  there.  The  moment  the  mirror  is  brought  into  action 
attention  is  diverted  from  the  left  hand,  its  firm,  steady  pressure 
upon  the  tongue  is  unconsciously  relaxed,  and  the  base  of 
this  member  slips  back  from  beneath  the  tip  of  the  depressor, 
rises,  and  pushes  the  mirror  up  against  the  uvula  or  out  of  the 
pharynx  altogether.  Again  and  again  this  will  happen  until 
one's  patience  and  temper  are  well-nigh  exhausted.  The  only 
way  to  overcome  this  fault  is  to  yiq.  is. 

make  everything  else  subordinate 
at  first  to  the  mastering  of  this 
left  hand.  After  a  time  its  im- 
mobility will  become  almost  auto- 
matic, and  then  time  and  temper 
will  alike  be  conserved.  With 
nothing  to  obstruct  its  entrance 
then  it  is  a  comparatively  easy 
matter  to  carry  the  mirror  back 
to  the  pharynx;  but  the  manner 
of  doing  this  skilfully  needs  prac- 
tice. The  instrument  is  held  as 
shown  in  the  illustration  (Fig. 
15),  but  there  is  no  necessity  for  having  any  bend  in  its  shaft. 

It  may  be  the  natural  impulse  to  adopt  the  shortest  route  and 
send  it  straight  back  to  the  throat  in  the  middle  line.  If  this  be 
done,  however,  the  view  will  be  interfered  with  and  the  mirror 
probably  brought  in  contact  with  parts  that  are  better  avoided. 
It  should  be  introduced,  therefore,  at  the  left  corner  of  the  mouth 
and  passed  obliquely  backward  and  across  the  cavity  to  its  right 
side.  If  the  uvula  be  of  troublesome  length  advantage  may  be 
taken  of  the  interval  that  exists  between  it  and  the  faucial  pillar, 
and  the  edge  of  the  mirror  deftly  slipped  through  this  and  carried 
back  into  the  pharynx.  If,  however,  the  uvula  be  of  no  more 
than  normal  length  the  mirror  need  not  be  sent  around  it 
but  ma^r  be  simply  dipped  beneath  and  beyond  its  tip.  In 
patients  the  moment  that  the  mouth  is  opened  or  the  toi 
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depressed  the  soft  palate  rises  and  applies  itself  to  the  wall  of  the 
pharynx  as  though  to  protect  the  nasopharynx  from  some  threat- 
ened injury.  This  of  course  shuts  off  our  view  of  the  cavity,  and 
the  obstruction  is  only  to  be  removed  by  instructing  the  patient 
to  breath  through  the  nose.  Sometimes  a  little  teaching  is 
needed  to  enable  him  to  do  this  while  the  mouth  is  widely  opened. 
The  student  need  scarcely  be  reminded  that  anv  contact  of  the 
glass  surface  of  the  mirror  with  the  uvula  will  seriously  diminish 
its  reflecting  power  and  probably  necessitate  its  removal,  cleans- 
ing, and  ^introduction. 

To  pass  the  uvula  successfully  is  to  overcome  one  of  the  chief 
difficulties,  but  now  must  begin  the  education  of  the  eye.  Given 
a  capacious  throat  and  a  large  mirror  that  shows  at  once  all  the 
structures  in  their  relative  positions,  the  student  will  have  little 
trouble  in  recognizing  what  he  sees;  but  with  these  conditions 
reversed,  and  the  ability  to  obtain  only  a  fragmentary  view  of  the 
parts,  considerable  training  of  the  eye  is  needed  to  make  the  ex- 
amination a  satisfactory  one.  Attention  mav  have  to  be  called  to 
the  fact  that  although  the  examination  may  start  with  the  mirror, 
as  it  should  be,  low  in  the  throat  and  close  to  the  pharyngeal 
wall,  the  almost  invariable  tendency  on  the  part  of  the  pupil  is  to 
presently  raise  it  toward  the  region  he  is  studying  and  to  bring  it 
nearer  to  his  own  eve,  either  of  which  movements  will  tend  to 
obliterate  the  image  that  lie  wants.  The  amount  of  motion 
permitted  the  mirror  is  exceedingly  limited.  Fixed  we  may  say 
upon  a  pivot  in  the  middle  line,  it  should  rock  on  this  from  side 
to  side  or  forward  and  back,  successively  bringing  the  different 
features  of  the  cavitv  into  view.  The  first  of  these  that  should 
lie  sought  for  and  almost  always  used  as  a  point  of  departure 
in  the  search  for  others,  is  the  lxmler  of  the  septum.  (Plate  I.) 
This  is  to  l>e  recognized  as  a  vertical  line,  usually  thin  and  almost 
white,  extending  upward  from  the  base  of  the  uvula  to  the  superior 
rr  wiry  in  of  the  posterior  nares.  With  this  septal  bonier  in  the 
centre  of  the  mirror  the  nasal  fossa?  are  to  l>e  seen  on  either  side 
of  it,  with  their  turbinated  bodies  projecting  inward  from  the  outer 
Willi*  toward  the  septum.  Of  these  three  bodies  only  the  superior 
nrid  middle  are,  as  n  rule,  to  Ik?  seen  with  any  distinctness.  If  the 
uvula  lie  short  and  the  space  lietween  the  velum  and  the  pharyn- 
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geal  wall  wide  then  perhaps  a  good  view  of  the  lower  turbinate 
may  also  be  obtained;  but  it  is  usually  only  the  upper  portion  of 
its  posterior  extremity  that  can  be  brought  into  view.  Tilting 
now  the  mirror  to  one  or  the  other  side,  the  lower  extremities  of 
the  Eustachian  tubes  enter  the  field  and  may  be  studied  as  to 
color  and  the  presence  of  any  catarrhal  secretion.  The  surface 
of  the  mirror,  turned  upward  instead  of  laterally,  brings  the 
vault  and  posterior  wall  of  the  pharynx  to  the  eye,  and  here  may 
be  detected  any  retained  mucus  or  growths  of  an  adenoid  or 
neoplastic  nature. 

The  Larynx. — In  preparing  to  examine  the  larynx  certain  pre- 
liminaries that  may  apparently  be  of  little  are  really  of  great 
importance.  Both  patient  and  physician  should  sit  erect,  the  ad- 
justment of  the  light  be  carefully  attended  to,  the  mirror  shown, 
and  the  manner  of  its  use  explained  to  the  patient.  He  may  also 
be  told  that  he  can  facilitate  your  examination  very  materially  by 
relaxing  his  throat  muscles  as  completely  as  possible  and  by  con- 
tinuing to  breathe  naturally  and  without  interruption.  A  moment's 
holding  of  the  breath  will  do  much  to  favor  the  occurrence  of 
gagging,  whereas  it  will  be  largely  prevented  if  the  attention  be 
concentrated  upon  keeping  the  column  of  air  in  constant  move- 
ment. This  preparation  of  your  patient  for  what  is  about  to 
happen  will  greatly  lessen  the  chances  of  those  annoying  inter- 
ruptions due  to  his  startled  surprise  upon  feeling  the  touch  of  the 
mirror  upon  the  soft  palate  or  the  wall  of  the  pharynx. 

In  order  that  a  good  view  of  the  larynx  may  be  obtained  it  is 
necessary  that  the  tongue  be  protruded  from  the  mouth,  since  this 
movement  will  draw  the  epiglottis  upward  and  forward  and  make 
the  pharyngeal  cavity  much  more  spacious.  The  doctor  must 
have  a  supply  of  what  are  called  "tongue  cloths,"  with  which 
to  take  hold  of  this  member  and  prevent  its  retraction.  Small 
eight-inch  napkins  of  linen  or  muslin  cloth  are  best  for  this  purpose. 
Few  things  denote  the  skilled  laryngologist  more  than  his  manner 
of  taking  and  holding  the  patient's  tongue.  Only  the  tip  of  it 
should  be  taken  between  the  first  finger  and  the  thumb  of  the 
left  hand — the  finger  placed  k  '*    electing  it  from  injury 

by  the  lower  incisor  teetl  *entlest  possible 

way  without  any  suggest  tion  by  the 
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doctor  prompts  retraction  by  the  patient,  and  in  the  struggle  which 
ensues  the  latter  invariably  triumphs. 

It  is  well  then  before  introducing  the  mirror  to  hold  the  tongue 
lightly  for  a  few  moments  until  the  patient  is  breathing  quietly 
and  all  his  throat  muscles  are  in  a  state  of  repose.  The  mirror 
is  now  heated  by  holding  its  glass  surface  over  the  lamp  flame 
for  a  moment,  its  warmth  tested  by  touching  its  metal  backing 
to  the  operator's  hand,  and  it  is  then  introduced  within  the  mouth 
and  carried  back  to  the  throat.  The  proper  method  of  doing 
this  merits  a  somewhat  detailed  description,  and  it  will  be  well 
for  the  beginner  to  memorize  each  successive  step  of  the  examina- 
tion and  to  give  each  its  special  study  and  separate  practice  until 
they  all  become  smoothly  blended  and  the  manipulation  is  carried 
out  as  one  movement.  He  who  thrusts  his  mirror  into  the  mouth 
with  no  other  thought  than  that  of  reaching  the  throat  as  quickly 
as  possible  will  have  to  consume  a  great  deal  of  time  in  explaining 
to  the  patient  how  to  control  gagging,  which  is  indeed  no  more 
than  a  muscular  protest  against  the  awkwardness  or  rudeness  of 
the  examiner.  If  the  reader  will  study  Fig.  16  he  will  learn  from 
it  several  very  important  points.  (The  physician,  by  the  way, 
in  this  illustration  is  evidently  left-handed.) 

It  will  be  seen  that  the  handle  of  the  mirror  is  held  as  though 
it  were  a  pen;  that  the  examiner's  hand  is  so  far  below  the  level 
of  the  mouth  that  it  offers  no  obstruction  to  his  view  of  the  throat; 
also,  that  it  is  quite  a  distance  to  one  side  of  the  middle  line,  so 
that  as  the  progress  of  the  mirror  toward  the  throat  necessitates 
the  gradual  raising  of  the  hand,  it  still  will  not  encroach  upon  his 
line  of  vision.  The  figure  shows,  moreover,  that  the  shaft  of  the 
mirror  lies  almost  in  the  corner  of  the  mouth,  and  that  the  mirror 
itself  is  not  turned  up  on  edge,  but  that  its  face,  just  clearing  the 
dorsum  of  the  tongue,  is  held  parallel  to  it.  If,  as  it  should  do, 
it  maintains  this  position  with  respect  to  the  tongue  as  it  is  passed 
backward,  the  uvula  and  velum  are  not  hidden  from  view  as  it 
approaches  them,  and  the  uvula  will  be  the  first  structure  with 
which  it  comes  in  contact. 

If  the  tongue  be  well  down  in  the  floor  of  the  mouth  and  the 
tip  of  the  uvula  hanging  clear  of  it  the  mirror  may  be  dipped 
beneath  the   latter  and  then  be  lifted   upward  and   backward, 
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earning  the  uvula  and  soft  palate  with  it.  Our  object  will  he 
to  place  the  mirror  as  high  and  as  far  back  as  possible  in  the 
thruNf  without  producing  gagging.  Usually  the  first  impulse  of 
the  student  upon  catching  a  glimpse  of  the  larynx  is  to  lower 


Laryngeal  mirror  lu  position,  ,li^nl;i j-I»lf  tlie  luirnwenl  linage.    (COHBH. 


the  mirror  in  the  throat,  as  though  the  bringing  of  it  nearer  to 
the  larynx  would  bring  the  laryngeal  image  nearer  to  his  own 
eye.  Though  perhaps  a  natural  mistake,  this  nevertheless  is 
one  to  lie  studiously  avoided,  since  the  lower  the  position  of  the 
glass  in  the  throat  the  loss  of  the  interior  of  the  larynx  will  it  reflect. 
Another  point  to  be  carefully  cultivated  by  the  student  is  perfect 
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steadiness  of  the  hand  and  mirror  after  the  latter  is  in  good  place. 
The  tremor  of  the  hand  due  to  nervousness  will  of  course  disappear 
with  experience;  but  when  this  has  been  conquered  the  student 
must  still  beware  of  making  any  sudden  or  jerky  movements 
in  raising  or  depressing  the  handle  of  the  mirror  or  in  rocking  it 
from  side  to  side.  Every  alteration  in  the  position  of  the  glass 
should  be  made  very  slowly  and  be,  as  far  as  possible,  impercep- 
tible to  the  patient.  A  final  caution  respecting  the  management 
of  the  mirror  is  this:  When  the  student  has  manoeuvred  his 
glass  into  good  position,  and  has  obtained  in  it  a  distinct  view 
of  the  intralaryngeal  structures,  he  is  apt  to  become  so  absorbed 
in  his  study  of  these  that  the  tension  of  his  right  arm  and  hand  is 
unconsciously  relaxed,  the  restive  soft  palate  pushes  his  mirror 
forward  in  the  mouth,  and  the  uvula  is  permitted  to  slip  from 
above  it  and  to  hang  down  behind  its  posterior  edge.  The  moment 
this  accident  occurs  the  view  of  the  larynx  is  eclipsed  by  the 
reflection  of  the  uvula  passing  down  the  centre  of  the  mirror. 
It  is  only  by  at  first  dividing  the  attention  equally  between  the 
mirror  itself  and  what  is  seen  in  it  that  the  habit  of  retaining  the 
instrument  in  place  is  gradually  acquired  and  becomes  at  last 
automatic.  Some  trouble  will  be  encountered  during  one's  early 
work  in  finding  the  proper  angle  at  which  to  hold  the  mirror  in 
order  to  obtain  the  best  view  of  the  larynx.  The  most  frequent 
fault  with  beginners  is  to  turn  the  face  of  the  mirror  too  fully 
toward  their  own  eyes,  and  by  so  doing  to  reflect  merely  the  base 
of  the  tongue  and  perhaps  the  upper  margin  of  the  epiglottis. 
If  on  the  other  hand  the  glass  be  turned  too  straight  downward 
the  view  will  be  proportionately  cramped,  and  will  be  limited 
chiefly  to  the  posterior  wall  of  the  pharynx  and  the  arytenoid 
eminences.  The  happy  medium  between  these  two  extremes 
being  adopted,  however,  and  a  comprehensive  view  of  the  larynx 
procured,  we  are  enabled  to  study  the  picture  shown  in  Fig.  1, 
Plate  IL 


PLATE  II. 

Modified  from  Schnitzler's  Atlas. 

Fig.  1.  The  normal  larynx  as  it  appears  during  inspiration. 
Fig.  2.  The  normal  larynx  as  it  appears  during  phonal  ion. 

a.  Epiglottis. 

b.  Left  ventricular  band. 

c.  Left  vocal  cord. 

d.  Eminence  marking  the  site  of  the  left  cartilage  of  Wrisberg  in  the  ary- 

epiglottic  fold. 

e.  Eminence  marking  the  site  of  the  left  cartilage  of  Sanlorini  and  prac- 

tically also  that  of  the  arytenoid  cartilage  in  the  ary -epiglottic  fold. 
/.  Interarytenoid  space  with  a  slight  amount  of  the  upper  portion  of  the 

posterior  wall  of  the  larynx  visible. 
g.  Trachea  with  its  rings. 
h.  Right  ventricle  of  the  larynx. 

Fig.  3.  The  larynx  in  a  moderate  attack  of  acute  laryngitis. 

Fig.  4.  Early  stage  of  tubercular  laryngitis.  Localized  hypeneniia  and 
thickening  on  the  posterior  portions  of  the  vocal  cords.  Infiltration  of  the 
posterior  wall  of  the  larynx  with  tubercle  formation.  Pale,  (edematous  swell- 
ing of  both  ary-epiglottic  folds  obliterating  the  eminences  of  Wrisberg. 
Amemia  of  the  laryngeal  mucous  membrane. 

Fig  5.  Large,  lobulated,  tubercular  infiltration  on  the  posterior  wall  of  the 
larynx.     Commencing  ulceration  at  the  most  prominent  part  of  the  growth. 

Fig.  6.  Tertian'  syphilitic  ulcer  of  the  left  ary-epiglottic  fold  and  margins 
of  the  vocal  cords.  The  right  ary-epiglottic  fold  is  the  seat  of  a  gumma  that 
has  begun  to  soften.  The  under  portion  of  the  epiglottis  on  the  left  side  is 
superficially  ulcerated  from  contact  with  the  secretions  of  the  ulcer  on  the 
ary-epiglottic  folds. 

Fig.  7.  A  papilloma  attached  by  a  broad  base  to  the  left  vocal  cord.  It 
extends  across  the  glottis  and  rests  upon  the  right  vocal  cord.  Owing  to  the 
weight  of  the  tumor  the  action  of  the  left  crico-arytenoideus  posticus  is 
impaired  and  the  left  vocal  cord  is  straighter  and  abducted  leas  than  the 
right  one. 

Fig.  8.  An  epithelioma  involving  both  vocal  cords.  The  left  is  merely 
infiltrated,  while  the  right  is  ulcerated  slightly.  The  deep  red  or  purplish 
color  of  the  passive  hyperemia  should  be  contrasted  with  the  appearance  of 
the  mucous  membrane  in  other  inflammatorv  conditions. 


CHAPTER  III. 

THE  ANATOMY  AND  PHYSIOLOGY  OF  THE  NOSE  AND 

NASOPHARYNX. 

As  the  most  prominent  feature  of  the  face,  and  one  that  is 
exposed  to  frequent  injury  and  disfiguring  external  disease,  we 
should  be  thoroughly  familiar  with  the  anatomy  of  the  nose.  Its 
external  portion  is  built  upon  a  framework  of  bone  and  cartilage, 
the  former  consisting  of  the  nasal  bones  and  the  nasal  processes 
of  the  superior  maxillee.  The  thickness  and  density  of  the  nasal 
bones  at  their  upper  borders,  where  they  are  attached  to  the 
frontal  bone  and  its  nasal  spine,  give  to  the  bridge  of  the  nose 
a  great  degree  of  strength  and  make  it  highly  protective  to  the 
internal  structures.  The  lower  borders  flare  outward  and  are 
much  wider  and  thinner  than  the  upper.  At  the  union  of  the 
nasal  bones  in  the  middle  line  their  borders  project  internally  and 
form  a  so-called  crest  which  connects  them  with  the  ethmoidal 
portion  of  the  nasal  septum.  The  outer  borders  of  these  bones 
are  bevelled  at  the  expense  of  their  inner  surface,  and  are  supported 
upon  the  contiguous  borders  of  the  superior  maxillae.  The 
dimensions  of  the  nasal  bones  vary  greatly  in  different  skulls, 
and  having  but  a  thin  covering  of  integument  they  give  shape  and 
character  to  the  nose. 

Nasal  Processes. — The  nasal  processes  of  the  superior  maxillary 
bones  are  thick  triangular  or  pyramidal  plates  which  project 
upward  on  each  side  of  the  nose  to  their  sutural  junction  with 
the  frontal  bone.  Their  anterior  borders  are  serrated  for  articu- 
lation with  the  nasal  bones,  the  general  configuration  of  the  nose 
l>eing  largely  dependent  upon  the  dimensions  of  these  processes 
and  the  manner  in  which  the  nasal  bones  are  set  upon  them. 
The  internal  face  of  each  process  is  somewhat  roughened  and  two 
distinct  ridges  are  found  upon  it,  the  superior  and  inferior  turbin- 
ated crests,  these  marking,  respectively,  the  points  of  articulation 
writh  the  middle  and  inferior  turbinated  bones. 
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The  cartilaginous  portion  of  the  external  nose  is  made  up  of 
the  septal  cartilage,  the  upper  and  lower  lateral  cartilages,  and 
a  varying  number  of  smaller  sesamoid  cartilages.  The  cartilage 
of  the  septum  forms  the  anterior  portion  of  the  partition  between 
the  two  nasal  fossae.  Below  it  rests  upon  the  palatine  processes 
of  the  superior  maxillae,  posteriorly  it  projects  backward  between 
the  vomer  below  and  the  vertical  plate  of  the  ethmoid  above,  and 
its  upper  and  anterior  border  is  attached  to  the  crest  of  the  nasal 
bones. 

The  lateral  cartilages  consist  on  either  side  of  an  upper  trian- 
gular, plate  and  a  lower  oval  one,  which  together  give  shape  and 
support  to  the  alse  and  tip  of  the  nose.  The  upper  lateral  carti- 
lages are  attached  above  to  the  nasal  bones  and  the  adjacent  nasal 
processes,  to  the  septum  in  front,  and  below  to  the  lower  pair  of 
cartilages.  These  latter  are  curved  upon  themselves,  and  are  the 
principal  elements  in  the  formation  of  the  boundaries  of  the  exter- 
nal orifice  of  the  nose.  The  meeting  of  the  two  in  the  middle 
line  contributes  to  the  formation  of  the  septum  columella  or 
columna  nasi.  These  cartilages,  together  with  the  little  sesamoid 
nodules  that  lie  posteriorly,  are  all  connected  with  one  another 
and  with  the  bones  by  a  tough,  fibrous  perichondrium.  The  elas- 
ticity of  these  cartilages  not  only  preserves  the  size  and  shape  of 
the  nostrils,  but  permits  that  mobility  so  essential  not  only  to 
facial  expression,  but  to  their  expansion  and  contraction  during 
respiration.  The  skin  covering  the  root  of  the  nose  and  the  sides 
and  greater  part  of  the  dorsum  is  thin  and  freely  movable.  That, 
however,  upon  the  alse  and  the  tip  is  thick,  very  adherent  to  the 
subjacent  tissues,  and  is  remarkable  for  the  number  and  size  of 
its  sebaceous  follicles.  Owing  to  the  abundance  of  these  latter 
this  portion  of  the  nose  is  frequently  the  seat  of  acne.  Inflamma- 
tion involving  the  lower  portion  of  the  nose  is  apt  to  be  extremely 
painful,  the  density  of  the  tissues  and  their  very  free  blood-supply 
being  accountable  for  the  severe  tension  and  the  high  degree  of 
congestion.  There  is  very  little  fat  in  the  cellular  tissue  between 
the  skin  and  the  alar  cartilages. 

Muscles. — The  muscles  that  govern  the  shape  and  width  of  the 
nostrils  are  divided  into  two  sets,  the  dilators  and  the  constrictors* 
The  former  comprise  the  dilator  naris  anterior,  the  dilator  naris 
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posterior,  the  pyramidalis  nasi,  and  the  levator  labii  superioris 
absque  nasi.  Only  the  first  two  of  these  are  in  action  during  ordi- 
nary respiration,  the  others  being  called  upon  only  when  some 
degree  of  dyspnoea  demands  their  assistance.  The  constrictors 
are  the  compressor  nasi,  the  two  compressors  narium  minor,  and 
the  depressor  alee  nasi.  Functionally  the  dilators  are  much  more 
active  than  the  constrictors,  and  their  greater  importance  is 
demonstrated  when  their  function  is  suspended;  for  instance,  by 
paralysis  or  profound  narcosis,  the  resulting  collapse  of  the  alae 
necessitating  mouth-breathing. 

Nasal  Fossae. — The  nasal  fossae  are  two  wedge-shaped  cavities 
terminating  in  front  by  the  nostrils  or  anterior  nares  and  behind 
by  the  posterior  nares,  these  latter  being  two  oval-shaped  openings 
by  which  the  nasal  chambers  communicate  with  the  nasopharynx. 
Each  lateral  cavity  of  the  nose  consists  of  two  portions,  the  vesti- 
bule in  front  and  the  fossa  proper  immediately  behind  it.  The 
vestibule  is  enclosed  by  the  cartilaginous  portion  of  the  frame- 
work of  the  nose,  and  is  limited  posteriorly  by  a  constriction  or 
crescentic  elevation  which  marks  the  threshold  of  the  fossa.  The 
lining  of  the  vestibule  is  merely  a  continuation  of  the  facial  integu- 
ment, and  this,  as  it  approaches  the  mucous  membrane  of  the 
larger  chamber  behind,  undergoes  a  gradual  transformation  into 
that  tissue.  The  short,  stiff  hairs  called  vibrissae  are  found 
growing  more  or  less  luxuriantly  just  within  the  outer  margin  of 
the  nostril,  and  in  addition  to  these  this  region  presents  numerous 
sebaceous  follicles  and  vascular  papillae.  The  nasal  chamber  is 
widest  at  its  floor  which  is  approximately  horizontal  and  is  formed 
by  the  palate  bones  and  by  the  palatine  processes  of  the  superior 
maxillae.  Arched  from  before  backward  the  roof  of  the  fossa  is 
composed  in  front  of  the  nasal  bone,  its  median  portion  is  the 
cribriform  plate  of  the  ethmoid,  and  it  is  completed  posteriorly 
by  the  body  of  the  sphenoid.  This  upper  portion  of  the  cavity 
is  quite  narrow,  owing  to  the  inward  inclination  of  the  outer  wall 
as  it  passes  from  below  upward.  The  partition  between  the 
two  fossae,  the  septum,  is  formed  in  its  posterior  t- 
vomer  and  the  perpendicular  plate  of  the  ethmo 
bony,  while  the  anterior  third  L  made  up  of  tfo 
cartilage.     (Fig.  17.)    On  the  rare  occasun 
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is  normal  it  is  vertical.  When  its  numerous  deformities  are  con- 
sidered in  a  later  chapter  attention  will  be  called  to  the  sutural 
lines  of  its  three  component  parts.  The  outer  wall  of  the  nasal 
chamber  is  made  up  of  the  superior  maxillary,  the  lacrimal,  the 
lateral  mass  of  the  ethmoid,  the  palate,  and  the  sphenoidal  bones, 
and  projecting  inward  from  it,  running  lengthwise  and  placed  one 
above  the  other,  are  the  three  turbinated  processes.  (Fig.  18.) 
The  inferior  turbinate  is  the  only  one  of  them  that  is  a  distinct 


Antero-posterlor  section  of  the  nose,  showing  the  septum.  (Mibkel.)  The  lines 
of  junction  of  the  several  pieces  are  Indicated  by  the  dotted  lines.  The  vestibule 
and  the  vibrissa*  are  also  pictured. 

bone  in  itself.  As  it  passes  inward  from  its  attachment  to  the 
outer  wall  toward  the  septum  its  free  border  curves  downward  in 
scroll-like  fashion  and  approaches  more  or  less  closely  to  the  floor 
of  the  chamber.  It  is  much  the  largest  and  most  bulky  of  the 
three  processes,  and  extends  throughout  the  whole  length  of  the 
nasal  chamber  from  the  anterior  to  the  posterior  nares.  The 
space  beneath  the  inferior  turbinate  is  known  as  the  inferior 
meatus,  and  it  is  on  the  concave  surface  of  this  body  presenting 
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toward  the  outer  wall  that  (he  nasolacrymal  duct  opens.  (Fig.  19.) 
The  middle  turbinate  is  shorter  than  the  lower,  its  anterior 
extremity  not  being  placed  as  far  forward  as  that  of  the  inferior. 
It  springs  inward  and  downward  from  the  lateral  mass  of  the 
ethmoid,  of  which  it  is  a  portion;  and  its  free  lower  border,  curv- 
ing well  outward,  forms  a  prominent  feature  in  the  anterior  rhino- 
scopic  view.     Its  concavity  looks  downward  and  somewhat  for- 


Antero-poflterior  Motion  of  the  uoae.  showing  thu  outer  wall  or  the  right  naaal 
cavity.  (Zuckbbkandl.)  L.  Inferior  turbinate.  SI.  Middle  turbinate.  A.  Anterior 
eniiof  middle  turbinate.  U.  Superior  turbinate.  F.  B.  Frontal  sinus.  H.  8.  Sphe- 
noidal sinus.   E.  Eustachian  tube.   V.  Vestibule. 


ward,  and  forms  the  middle  meatus.  If  a  portion  of  this  body 
be  removed  we  can  see  upon  the  outer  wall  of  the  middle  meatus 
a  deep  furrow,  the  hiatus  semilunaris  extending  from  near  the 
anterior  extremity  of  the  turbinate  downward  and  backward.  It 
is  crescentic  in  shape,  is  directed  in  front  toward  the  infundib- 
uljmi,  and  overlying  its  anterior  extremity  is  the  bulla  ethmoid- 
al'.*— a  prominence  corresponding  to  one  or  more  ethmoidal 
BBMB.  The  infundibiilum,  without  being  a  distinct  canal,  is  the 
channel  by  which  the  frontal  sinus  communicates  with  the  ante- 
rior ethmoidal  cells,  and  is  the  common  opening  of  these  cavities 


4S  THE  ANATOMY  OF  THE  NOSE. 

into  the  middle  meatus  of  the  nose.  Following  the  hiatus  back- 
ward for  a  little  distance  we  encounter  the  ostium  jnajtillare  the 
opening  through  which  the  maxillary  sinus  communicates  with 
the  nose.  The  superior  turbinate,  the  smallest  of  the  three, 
springs  also  from  the  lateral  mass  of  the  ethmoid,  although  it 
looks  as  though  it  descended  vertically  from  the  under  surface 
of  the  cribriform  plate.     Between  its  outer  surface  and  the  slop- 


Transverse  section  <>r  tho  heiui,  showing  the  relation  of  the  structures  within 
the  nasal  cavities.  (Zl-ckkekandl.)  A.  Roof  of  nose.  //.  Floor  ot  nose.  /.  Outer 
wall.  C.  Superior  mnillla.  a'.  Superior  meatus,  a1.  Middle  meatus,  a'.  In- 
ferior meutufl.    b.  Middle  turbinate,    c.  Olfactory  region,    d.  Respiratory  region. 


ing  external  wall  of  the  nose  is  the  superior  meatus,  and  into  this 
open  the  sphenoidal  sinus  and  the  posterior  ethmoidal  cells. 

The  accessory  cavities  connected  with  each  fossa  of  the  nose 
are  four  in  number,  and  are,  naming  them  from  before  backward, 
the  frontal,  ethmoidal,  maxillary,  and  sphenoidal  sinuses.  What- 
ever of  special  anatomical  interest  attaches  to  these  cavities  will 
be  considered  in  connection  with  their  diseases. 

Nasal  Mucous  Membrane. — The  nasal  mucous  membrane  ex- 
tends from  the  curved  constriction  in  front,  marking  the  inner 
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wundary  of  (he  vestibule,  to  the  nasopharyngeal  fold  in  the  rear, 
t  presents  certain  structural  differences  according  as  it  is  examined 
n  one  or  the  other  of  two  distinct  regions. 

1.  Respiratory  Region. — This  comprises  the  lower  and  much 
the  larger  portion  of  the  nasal  chamber,  its  superior  limit  being 
he  upper  portion  of  the  middle  turbinated  body.     In  this  region 
he  surface  of  the  membrane  is  covered  by   ciliated   columnar 
epithelium,  beneath  which  is  a  median  layer  containing  vessels 

Pin.  ao. 
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and  nerves,  and  embedded  in  which  are  numerous  glands,  both 
mucous   and  serous.     Between   the  acini  occasional   bundles   of 
visceral    muscle    fibres    are   encountered,    and    other    bundles    of 
medullated  mixed  with  non-medullated  nerves  can  be  traced  in 
.ill  directions  at  different  levels.     The  deepest  layer  consists  of 
periosteum  -ir  perichondrium.     In  either  case  it  is  made  up  of 
highly    vascular,    closely    packed    masses   of   white   fibres,    whose 
connective-tissue  cells   undergo  transition   into  either  osteoblasts 
>r  cartilage  cells. 

From  a  physiological  as  well  us  pathological  point  of  view  tin- 
most  important  portion  of  the  mucous  membrane  lining  this  respi- 
4 
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ratnry  region  of  the  nose  is  that  enveloping  the  lower  turbinated 
body  and  a  large  portion  of  the  middle  turbinate.  It  presents  in 
these  places  peculiarities  of  structure  that  are  intimately  related 
to  the  respiratory  function  of  the  nose,  and  alteration  of  which 
may  lead  to  severe  general  as  well  as  local  disturbance.  These 
structural  peculiarities  give  to  the  tissue  an  erectile  property  that 
has  been  a  matter  of  speculation  and  interest  for  many  years. 
They  consist  of  an  exceedingly  rich  vascular  supply  and  the 
presence  of  numerous  large  venous  sinuses,  to  which  latter  the 
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erectile  property  is  due.  These  sinuses  lie  mostly  in  (he  deeper 
portion  of  the  tissue,  and  form  a  loose,  spongy  network,  with  but 
little  intervening  connective  tissue.  When  distended  their  walls 
are  seen  to  be  very  thin  and  to  contain,  in  addition  to  white  fibres, 
a  few  elastic  fibres  mingled  with  numerous  visceral  muscle  fibres, 
which  run  in  all  directions  and  interlace  with  one  anotber  between 
adjacent  spaces.  The  lining  of  the  sinuses  is  an  endothelium 
similar  to  that  of  the  veins  which  open  directly  into  them. 
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When  empty  their  walls  present  a  corrugated  appearance  and 
are  in  close  contact.  The  arterioles  run  from  the  periosteum 
directly  toward  the  surface,  and  there  break  up  into  capillaries. 
These  gradually  merge  into  the  radicle  veins,  which,  in  their 
turn,  pursue  a  more  or  less  direct  downward  course  toward  the 
venous  sinuses,  into  which  they  immediately  empty  their  contents. 

Willi  a  clear  comprehension  of  the  arrangement  of  the  vascular 
fupply  of  these  turbinated  bodies — an  arrangement  which  has 
gained  for  them  the  name  of  the  turbinated  corpora  cavernosa — ■ 
there  will  be  no  mystery  surrounding  the  mechanism  of  their 
erection  and  collapse.  Any  cause  which  occasions  an  increased 
flow  of  blood  to  them  will  lead  to  the  filling  of  the  venous  sinuses 
and  the  general  tumefaction  of  the  tissue  in  which  they  are  con- 
tained. The  moment  this  oversupply  of  blood  is  checked,  how- 
ever, the  elastic  and  visceral  muscle  fibres  in  the  walls  of  the  sinuses 
contract,  and  they  are  promptly  emptied.  The  rapid  collapse 
that  follows  the  application  of  cocaine  or  the  suprarenal  solution 
to  the  turbinated  bodies  proceeds  from  their  contracting  influence 
upon  the  arterioles.  The  supply  uf  blood  through  these  to  the 
venous  sinuses  being  checked  the  emptying  of  the  latter  and  the 
shrinkage  of  the  turbinates  quickly  follow. 

2.  Olfactory  Region ,— This  portion  of  the  nasal  fossa,  as  its 
name  implies,  corresponds  with  the  distribution  of  the  terminals 
of  the  olfactory  nerve,  and  comprises  the  upper  third  of  the  septum, 
the  superior  turbinate,  and  the  upper  third  of  the  middle  turbin- 
ates. The  cylinder  epithelial  cells  in  this  region  are  non-ciliated, 
and  their  protoplasm  contains  a  variable  amount  of  pigment. 
Besides  these  there  are  the  rod  or  olfactory  cells  of  Schultze,  and 
these  are  regarded  a-s  the  special  terminals  of  the  olfactory  nerve 
fibres.  In  the  deep  layers  of  the  membrane  is  found  quite  an 
abundant  distribution  of  glands.  These  are  of  a  simple  acino- 
tubular  variety,  and  are  separated  by  bundles  of  non-medullatcd 
nerves.  They  are  known  as  Bowman's  glands,  and  secrete  a  ser- 
ous or  albuminous  fluid.  Beneath  this  zone  of  glandular  tissue 
there  is  a  loose  arrangement  of  connective-tissue  fibres  with 
arteries  and  veins,  but  nothing  in  the  nature  of  erectile  tissue, 

The  Arteries. — The  arteries  supplying  the  nasal  fossa?  are  numer- 
ous.    The  roof,  upper  part  of  the  septum,  outer  wall,  and  fruni 


sinus  are  supplied  by  branches  from  the  ophthalmic.  The  spheno- 
palatine branches  of  the  internal  maxillary  supply  the  septum, 
the  turbinated  bodies,  and  the  meatuses.  Finally  the  cartilage 
of  the  septum  is  supplied  by  the  septal  artery,  a  branch  of  the 
superior  coronary.  All  these  vessels  form  a  finely  meshed  net- 
work within  the  nose,  extending  throughout  every  portion  of  the 
lining  mucous  membrane.  It  is  not  surprising  then  that  hemor- 
rhage is  so  profuse  during  operations  upon  and  from  injuries  to 
these  parts. 

The  Nervea. — The  nerves  of  the  nasal  fossa?  are  of  two  kinds — 
those  of  special  and  those  of  common  sensation.  The  filaments 
of  the  olfactory  nerve  enter  the  nose  through  the  foramina  in  the 


cribriform  plate,  and  are  distributed  throughout  the  upper  or 
olfactory  region  of  each  fos? a.  Each  nerve  fibre  is  n on- met! u Hated 
■  and  is  accompanied  by  a  perineural  lymph  sheath,  by  which  the 
lymph  spaces  of  the  olfactory  region  are  directly  continuous  with 
those  of  the  subdural  and  subarachnoid  spaces.  The  nerves  of 
ordinary  sensation  supplying  the  nose  come  chiefly  from  the 
first  two  divisions  of  the  fifth  nerve  and  from  the  sphenopalatine 
or  nasal  ganglion.  To  the  rhinologist  an  intimate  knowledge 
of  the  distribution  and  connections  of  these  nervea  is  of  very  great 
importance,  since  many  neuralgias  and  headaches  ami  aifections 
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of  the  eyes  and  of  the  facial  integument  are  found  associated  with 
disturbances  within  the  nose  or  its  accessory  cavities,  and  are  to 
be  regarded  as  dependent  upon  them.  Many  respiratory  troubles 
of  a  reflex  nature — cough,  asthma,  and  the  like — are  also  often 
referable  to  some  diseased  condition  occurring  within  the  field 
of  distribution  of  these  common  sensory  nerves.  Of  the  branches 
derived  from  the  ophthalmic  division  of  the  fifth  nerve  the  largest 
and  most  important  is  the  nasal;  and  the  fact  that  it  supplies  the 
anterior  part  of  the  nasal  septum,  the  outer  wall,  and  the  floor  of 
the  nose  will  explain  the  more  or  less  profuse  lacrymation  occurring 
during  operations  upon  or  irritation  of  these  parts.  It  is  *  the 
several  branches  of  the  superior  maxillary  nerve  and  those  coming 
from  the  sphenopalatine  ganglion,  however,  that  supply  much 
the  greater  portion  of  the  nasal  chambers. 

The  course  and  termination  of  each  of  these  should  be  carefully 
followed  and  remembered,  for  upon  a  familiar  acquaintance  with 
them  will  depend  the  understanding  of  many  of  the  reflex  motor 
or  sensory  disturbances  that  may  be  more  or  less  remote  from  the 
nose  itself. 

The  Physiology  of  the  Nose. — From  having  once  been  regarded 
merely  as  the  seat  of  the  special  sense  of  smell  the  nose  has,  within 
comparatively  recent  years,  been  accorded  a  place  as  an  organ  of 
physiological  value  very  far  in  advance  of  this.  Instead  of  being 
merely  the  seat  of  olfaction  it  is  now  recognized  as  being  a  portion 
of  the  respiratory  tract  scarcely  second  to  any  other  in  functional 
value.  Moreover  it  is  a  highly  important  accessory  organ  of 
phonation,  and  the  prominent  part  that  it  plays  in  this  act  finds 
immediate  demonstration  in  the  altered  quality  of  the  voice  when 
any  obstruction  of  its  chambers  occurs.  Finally  the  lower  or 
respiratory  portion  of  the  nasal  chamber  is  to  be  regarded  as  the 
physiological  continuation  of  the  Eustachian  tube,  and  as  bearing, 
therefore,  a  very  important  relation  to  the  organ  of  hearing.  Any 
narrowing  or  other  form  of  obstruction  of  this  channel  will  mean 
a  proportionate  diminution  in  the  freedom  of  aeration  of  the  corre- 
sponding middle  ear. 

In  order  that  the  sense  of  smell  shall  be  normally  9P 
odorous  particles  must  have  free  access  to  the  olfactory 
the  nose,  the  lining  mucous  membrane  must  be  sufB 
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to  dissolve  these  particles,  and  the  nervous  mechanism  from 
terminal  cell  to  brain  must  be  intact. 

In  its  rdle  as  an  essential  part  of  the*  respiratory  tract  the  nose 
performs  a  threefold  function.  At  its  very  threshold  the  vibrissa 
remove  from  the  air  any  coarser  foreign  particles  that  it  may  con- 
tain, while  those  small  enough  to  pass  this  barrier  are  arrested 
by  the  moist  adhesive  surface  of  the  mucous  membrane  within 
the  fossae.  Besides  being  cleansed  of  its  solid  impurities  in  this 
way  the  air  is  still  further  fitted  for  an  inoffensive  passage  through 
the  succeeding  portions  of  the  tract  by  being  heated  to  the  tem- 
perature of  the  body  and  almost  if  not  quite  saturated  with  moisture. 
It  has  been  demonstrated  that  however  low  the  temperature  of 
the  air  may  be  upon  its  entrance  to  the  nose  it  is  raised  to  "  blood 
heat"  in  the  fraction  of  a  second  that  it  takes  it  to  pass  through 
to  the  nasopharynx.  In  the  same  brief  space  of  time  sufficient 
moisture  is  added  to  even  the  dryest  air  to  bring  it  close  to  the 
dew-point.  If  we  recall  for  a  moment  the  arrangement  of  the 
vascular  supply  of  the  turbinated  bodies — if  we  think  what  a 
torrent  of  blood  may  in  an  instant  be  poured  into  them  through, 
vasomotor  agency,  and  of  the  greatly  increased  surface  of  mucous 
membrane  that  their  distention  exposes  to  the  air — we  will  have 
no  difficulty  in  understanding  their  enormous  heat-radiating 
power  and  their  proportionate  ability  to  pour  out  an  abundance 
of  watery  vapor.  The  average  quantity  of  this  latter  that  is 
given  off  in  each  twenty-four  hours  has  been  estimated  at  about 
500  grammes. 

The  phonatory  function  of  the  nose  consists  in  enriching  the 
voice  with  resonance  and  color.  It  contributes  very  materially 
to  its  character,  its  individuality;  and  what  is  said  of  it  in  relation 
to  the  speaking  voice  may  be  repeated  with  added  emphasis  as 
to  its  influence  upon  the  singing  voice.  Indeed,  there  can  be 
no  singing  voice — the  sounds  it  makes  are  but  little  better  than 
noises — when  there  is  any  degree  of  nasal  obstruction.  Further 
reference  to  this  function  of  the  nose  will  be  made  in  considering 
certain  of  its  diseases. 

The  Nasopharynx. — The  anatomical  features  of  the  nasopharynx 
that  are  of  chief  interest  to  us  are  the  openings  of  the  Eustachian 
tubes  upon  its  lateral  walls  and  the  area  of  lymphoid  tissue  in  th© 
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vault  and  upon  the  posterior  wall  of  the  cavity.  The  lower  or 
cartilaginous  portions  of  the  Eustachian  tubes  stand  out  rather 
prominently  beyond  the  surface  of  the  pharyngeal  wall,  and  can 
scarcely  fail  to  be  recognized  when  they  enter  the  field  of  the 
mirror.  They  are  situated  slightly  above  the  level  of  the  floor 
of  the  nose.  Immediately  posterior  to  them  are  the  fossae  of 
Rosenmiiller,  two  crescentic  depressions  which  may  be  either 
shallow  or  deep. 

In  the  vault  and  upon  the  upper  portion  of  the  posterior  wall 
of  the  nasopharynx  there  is  a  remarkable  collection  of  lymphoid 
follicles  and  glands  to  which  has  been  given  the  name  of  pharyn- 
geal tonsil. 

The  arrangement  of  these  follicles  and  glands  by  no  means 
follows  a  fixed  rule.  There  is  not  necessarily  any  symmetry 
observed  in  their  disposition.  They  are  limited  at  the  sides  by 
the  fossae  of  Rosenmiiller,  and  end  above  and  in  front  upon  the 
basilar  process  of  the  occipital  bone.  Not  very  remote  from  the 
centre  of  this  mass  of  lymphoid  tissue  there  is  often  found  a 
small  opening  which  leads  into  a  pouch-like  canal  called  the 
pharyngeal  bursa.  It  varies  greatly  in  its  dimensions  and  may 
be  altogether  absent.  The  nasopharynx  is  lined  with  a  columnar, 
ciliated  epithelium  directly  continuous  with  that  of  the  nasal  fossse 
and  with  that  lining  the  Eustachian  tubes.  At  the  level  of  the 
soft  palate,  which  marks  the  beginning  of  the  oropharynx,  the 
epithelium  loses  its  cilise  and  becomes  of  the  squamous  type. 
The  nasopharynx  shares  to  a  limited  extent  the  functions  of  the 
nose.  It  is  in  such  close  anatomical  connection  with  both  the 
nasal  chambers  and  the  ears  that  any  pathological  process  within 
it  will  almost  invariably  lead  to  disturbance  within,  or  an  inter- 
ference with  the  function  of  these  nearly  related  cavities.  Respira- 
tion, audition,  and  vocal  resonance  may  be  very  greatly  modified 
by  certain  disease  conditions  affecting  the  nasopharynx. 


CHAPTER  IV, 

ETIOLOGY,  SEMEIOLOGY,  MANAGEMENT,  AND  SPECIAL 

THEBAPEUTICS. 

A.  GENERAL  ETIOLOGY  AND  SEMEIOLOGY  OF  NASAL  AND 

THROAT  DISEASES. 

Upon  the  threshold  of  the  separate  study  of  the  various  diseases 
of  these  regions  let  us  take  a  preliminary  look  at  them  from  the 
broad  view-point  of  general  medicine.  Excluding  those  affections 
that  are  of  a  mechanical  nature,  such  as  congenital  malformations 
or  acquired  deformities,  there  is  scarcely  one  that  has  not  some 
systemic  factor  more  or  less  prominently  concerned  in  its  etiology. 
A  knowledge  of  those  most  frequently  to  be  reckoned  with  will  not 
only  further  diagnostic  completeness,  but  make  of  our  therapeutics 
something  more  than  an  unvarying  local  routine  of  sprays,  powders, 
and  pigments.  We  will  find  that  aneemia  or  plethora — the  one 
or  the  other  in  varying  degree — are  very  frequently  in  evidence; 
that  temperamental  traits  form  at  times  very  conspicuous  back- 
grounds; that  inherited  constitutional  disease  exerts  a  powerful 
influence  upon  the  development  and  progress  of  many  pathological 
conditions  in  the  nose  and  throat,  and  that  diathetic  states  are  also 
intimately  concerned  with  these  processes.  Finally  the  co-existence 
or  the  previous  occurrence  of  disease  of  an  organic  or  systemic 
nature  will  materially  modify  local  phenomena.  It  goes  without 
saying  that  any  existent  disease  of  the  heart,  the  kidneys,  the  liver, 
or  the  gastro-intestinal  tract  will  be  reflected  with  greater  or  less 
distinctness  in  the  vascular  supply,  the  glandular  activity,  and 
the  general  nutrition  of  the  higher  tracts  of  mucous  membrane. 

Without  wishing  to  be  regarded  as  an  extremist  in  the  matter 
there  is  not  a  shadow  of  doubt  in  my  mind  that  the  systemic 
condition  most  often  to  be  found  in  association  with  nasal  and 
throat  diseases,  and  that  is  to  be  regarded  as  a,  if  not  the,  most 
active  predisposing  cause  of  them,  is  that  known  under  the  various 
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names  of  Htheemia,  the  uric-acid,  the  gouty,  or  the  arthritic  diathe- 
sis. Whether  or  not  uric  acid  is  the  real  offending  agent  in  these 
cases  I  shall  not  stop  to  discuss,  but  with  the  general  condition 
that  has  been  commonly  and  for  a  long  time  attributed  to  it  we 
are  all  of  us  sufficiently  familiar.  Whatever  the  systemic  poison 
or  poisons  may  be  we  may  take  it  for  granted,  I  think,  that  they 
have  their  origin  in  some  perversion  of  nutrition,  and  it  is  most 
probably  in  the  fundamental  process  of  digestion  that  this  has  its 
commencement.  Faulty  digestion  means  faulty  metabolism,  and 
while  this  need  not  necessarily  consist  of  an  increased  production 
of  uric  acid,  yet  it  does  imply  the  production  of  other  toxic  mate- 
rials, which,  if  not  promptly  eliminated  or  neutralized  by  the  pro- 
tective forces  of  the  organism,  will  proclaim  their  presence  and 
power  in  a  variety  of  ways.  One  of  these  ways,  and  the  one  with 
which  we  are  more  particularly  concerned,  is  in  the  production  of 
an  abnormal  susceptibility  on  the  part  of  the  mucous  membrane 
of  the  upper  air  and  digestive  tracts  to  inflammations  of  a 
catarrhal  nature.  WTien  this  general  toxsemic  state  exists  only  a 
very  slight  additional  provocation  is  needed  to  occasion  at  some 
weak  point  in  the  respiratory  or  alimentary  tracts  an  inflammatory 
outbreak.  A  moderate  exposure  to  stress  of  weather,  physical 
fatigue  or  emotional  disturbance,  or  some  trivial  excess  of  a  die- 
tetic, alcoholic,  or  sexual  nature,  is  sufficient  to  precipitate  such  an 
attack.  To  my  mind,  therefore,  the  pathogenesis  of  these  dis- 
turbances is  made  up  of  nine-tenths  of  internal  and  only  the  one 
remaining  tenth  of  external  cause.  If  this  belief  is  well  founded 
the  therapeutic  deduction  to  be  drawn  from  it  is  quite  obvious; 
ajid  what  is  true  of  lithsemia  and  the  gouty  diathesis  in  their  rela- 
tions to  nasal  and  throat  disease  is  true,  though  perhaps  to  a  less 
extent,  of  the  other  systemic  conditions  that  can  influence  local 
processes.  The  successful  practitioner,  therefore,  will  be  he  who 
apportions  his  treatment  between  the  local  and  the  general  con- 
dition strictly  in  proportion  to  their  relative  activity. 

Someiology. — Each  added  year  of  experience  will  lend  increased 
eloquence  to  every  symptom  emanating  from  diseased 
of  the  nose  and  throat.    Each  will  gain  in  its  special  * 
to  the  observer,  and  will  lead  him  the  more  quicHi 
diagnosis.    It  will  be  of  use  then  as  prelimiv 
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consideration  of  each  disease  and  its  phenomena  to  indulge  in  a 
general  review  of  the  symptoms  most  frequently  present — those 
which  are  more  or  less  common  to  the  majority  of  these  special 
diseases — and  to  familiarize  ourselves  somewhat  with  the  several 
conditions  upon  which  each  may  be  dependent.  Those  more 
prominent  are  alterations  of  the  voice,  cough  with  its  different 
varieties  of  sputum,  disturbances  of  respiration  and  of  deglutition, 
and  disorders  of  smell,  taste,  and  hearing. 

Voice. — Any  impurity  of  the  primary  or  fundamental  tone  as 
it  comes  from  the  cords  can  of  course  only  be  occasioned  by 
some  abnormality  of  condition  or  function  within  the  larynx 
itself.  This  may  be  secondary  to  disease  elsewhere,  but  whether 
it  be  primary  or  secondary  we  must  look  to  the  larynx  for  the 
explanation  of  hoarseness  or  aphonia.  Of  course  there  are  varying 
degrees  of  these;  they  may  be  constant  or  intermittent,  or  more 
marked  at  certain  times  than  at  others.  Again,  it  may  be  only 
the  singing  and  not  the  speaking  voice  that  is  affected,  and  the 
former  in  perhaps  but  one  of  its  registers.  Finally,  though  the 
speaking  voice  may  be  entirely  lost,  involuntary  vocal  acts,  such 
as  coughing  and  laughing,  may  be  phonetic. 

The  quality  or  timbre  of  the  voice  is  another  matter,  and  may 
be  affected  by  departures  from  the  normal  within  any  of  the 
accessory  cavities  of  phonation — the  pharynx,  mouth,  or  nose. 

Cough. — The  extremes  met  with  in  this  symptom  are  very 
widely  separated.  The  one  may  be  scarcely  more  than  a  slight, 
half-apologetic  "hemming"  or  clearing  of  the  throat,  the  other  a 
violent,  convulsive  cough  that  empurples  the  face  and  threatens 
arterial  rupture.  Between  these  there  are  all  grades  of  severity 
and  innumerable  peculiarities  of  phonetic  quality. 

Sputum. — The  sputum  that  usually  accompanies  cough  varies 
in  quantity,  in  character,  and  in  the  ease  with  which  it  is  expelled, 
and  each  of  these  characteristics  furnishes  some  testimonv  as 
to  the  point  of  origin  of  the  altered  secretion  and  the  pathological 
condition  that  occasions  it. 

Respiration. — Disturbances  of  the  normal  respiratory  act  may 
be  due  to  several  local  causes.  New-growths  in  any  portion 
of  the  upper  air  tract,  acute  oedema  or  chronic  infiltration  or 
thickening  of  the  laryngeal   tissues,   abductor  paralysis   of  the 


cords,  foreign  bodies— these  are  but  a  few  of  the  local  conditions 
that  may  interfere  with  natural  breathing. 

Deglutition. — Difficulty  or  pain  in  the  act  of  swallowing  is 
of  very  frequent  occurrence  in  connection  with  throat  diseases, 
and  in  certain  grave  cases  the  degree  of  obstruction  may  be  so 
great  or  that  of  pain  may  be  so  intense  as  to  make  swallowing 
altogether  impossible.  The  pain  and  swelling  of  a  peritonsillitis, 
rheumatic  pharyngitis,  tuberculous  or  malignant  ulceration  of  the 
epiglottis  or  larynx  are  the  principal  causes  of  painful  swallowing 
or  odynphagia.  Mere  difficulty  in  the  act— dysphagia — may 
proceed  from  a  pair  of  greatly  hypertrophied  tonsils,  from  par- 
alysis or  destruction  of  the  velum  palati,  from  neoplasms  situated 
either  within  the  fauces  or  pharynx,  or,  if  without,  occasioning 
sufficient  pressure  upon  their  walls  to  seriously  narrow  their  calibre. 

Disorders  of  the  Special  Senses,- — The  senses  of  smell,  taste,  and 
hearing  may  all  be  simultaneously  impaired  by  certain  diseases 
within  the  nose,  such  for  instance  as  mucous  polyps  or  necrosis 
of  the  middle  turbinates.  Keenness  of  taste  is  so  dependent 
upon  a  normal  sense  of  smell  that  anything  that  blunts  the  latter 
will  have  a  similar  effect  upon  the  former.  A  sufficient  degree 
of  nasal  obstruction  to  necessitate  mouth-breathing,  the  presence 
of  adenoid  growths  that  press  upon  and  close  the  lower  openings 
of  the  Eustachian  tubes,  or  even  a  high  degree  of  tonsillar  hyper- 
trophy, will  in  all  probability  lead  sooner  or  later  to  middle-ear 
catarrh  and  gradual  loss  of  hearing. 

B.   GENERAL  MANAGEMENT  AND  SPECIAL  THERAPEUTICS. 

With  a  clear  understanding  that  it  will  be  necessary  that  our 
patient's  general  condition  shall  receive  a  very  large  share  of  our 
attention,  measures  that  are  general  and  wide-reaching  in  their 
effects  must  be  studied  and  judiciously  applied.  Whatever  infor- 
mation concerning  our  patient's  business  or  social  and  domestic 
surroundings  that  can  be  of  assistance  to  us  should  be  obtained;  his 
modes  of  exercise  and  recreation,  his  great  or  little  vices,  should 
be  ascertained  and  their  effects  upon  his  general  health  carefully 
computed;  and  finally  we  should  intimately  acquaint  ourselves 
with  his  habits  of  dress,  of  bathing,  and  more  than  all  else  of  his 
diet.     If  there  is   any  one  thing  to   which  we  Americans  ma 
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attribute  the  major  part  of  our  ills  it  is  our  dietetic  follies.  With- 
out attempting  to  enumerate  them  singly  we  may  content  our- 
selves with  two  or  three  broad  propositions,  the  first  of  these 
being  that  as  a  nation  we  eat  too  much;  the  second,  that  our  diet 
is  too  largely  nitrogenous;  the  third,  that  we  worship  the  God- 
dess Hurry  even  at  the  table.  I  do  not  propose  to  support  this 
bill  of  indictment  by  a  mass  of  evidence  or  an  extended  argument. 
I  only  introduce  it  here  as  preliminary  to  the  nssertion  that  my 
readers  will  find  that  a  very  large  proportion  of  the  affections 
of  the  nose  and  throat  that  are  brought  to  us  for  treatment  are 
associated  with  subacute  or  chronic  gastro-intesthial  disturbances 
Fio.  as.  an('    w'*n    *^e    autotoxn?mic   state 

that  proceeds  from  them.  Mere 
questioning  will  establish  the  ex- 
istence of  the  former;  examinations 
of  the  blood  and  urine  of  the  latter. 
This  brief  reference  to  systemic 
conditions  and  their  management 
will  at  least  suggest  that  an  inti- 
mate and  practical  knowledge  of 
general  pathology  and  medicine  is  a 
prerequisite  to  success  in  any  of  the 
specialties.  None  of  these  hitter  can 
lead  an  independent  existence,  and 
he  will  be  most  successful  in  restor- 
ing to  health  the  special  organs  or  regions  that  lie  treats  who  firs.t 
investigates  the  whole  economy  and  makes  it  his  primary  object 
to  bring  it  to  a  high  standard  of  health.  There  is  scarcely  a 
disease  of  the  upper  air  and  digestive  tracts  whose  relief  or  cure 
will  not  be  materially  hastened  if,  in  association  with  its  local 
treatment,  measures  are  adopted  by  which  the  patient's  general 
condition  will  be  invigorated.  The  converse  is  equally  true,  and 
the  specialist  who  limits  his  study  and  practice  to  the  boundaries 
of  some  petty  gland  or  cavity  limits  also  his  usefulness  and  dis- 
credits his  profession. 

It  is  our  purpose  and  province  here,  however,  to  deal  only  with 
local  therapeutics,  and  it  is  the  methods  by  which  remedies  are 
applied  to  these  regions  that  we  shall  principally  discuss. 


The  DavtJa^Q 
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being  tilted  far  back,  and  (he  tube  of  the  atomiser  also  should 
conform  to  this  position  instead  of  being  directed  upward  toward 
the  frontal  sinuses.  Again,  the  spray  should  be  sent  straight 
back  toward  the  nasopharynx.  If  it  be  directed  to  one  or  the 
Other  side  the  septum  or  the  inferior  turbinate  will  be  apt  to  suffer 
from  being  struck  too  forcibly  by  the  spray.  Finally  the  tube 
must  not  be  introduced  within  the  nasal  chamber,  but  \s  simply 
placed  beneath  the  tip  of  the  nose  and  then  raised  sufficiently  to 


bring  it  above  the  inner  margin  of  the  vestibule.  (Fig.  26.)  In 
certain  cases,  cleansing  solutions  may  be  introduced  within  the 
nose  by  means  of  what  is  known  as  the  Bermingbam  douche 
(Fig.  28),  and  if  more  force  should  be  necessary  to  secure  thor- 
ough cleanliness  of  the  cavities  the  rubber  ball  syringe  (Fig.  27), 
with  a  long  and  flexible  rubber  tip  to  it,  may  be  substituted. 
In  children  also  this  latter  may  be  used  with  comparative  safety. 
Another  little  instrument  that  may  be  used  by  intelligent  par- 
ents for  infants  and  very  young  children  is  the  ordinary  medicine 
dropper.  The  child  lying  upon  its  back  a  few  drops  from  this 
may  easily  be  introduced  into  the  nasal  fossa?.  I  refer  to  the 
Thudicum   douche,    and    all    douches    patterned    after  it,  only 
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rvedly  condemn  them.  They  accomplish  no  more  than 
can  l>e  gained  with  far  greater  safety  by  the  methods  already 
described.     The  postnasal  syringe  is  another  device  that  I  never 


Proper  jiositlou  of  hts'id  mill  utomlzer. 

have  occasion  to  use  in  my  office,  and  that  I  should  never  think 
of  ordering  for  my  patients. 

The  solution  employed  for  cleansing  the  cavities  of  the  nose 
and  throat  should  be  one  of  alkaline  reaction  whose  specific 
gravity  is  as  nearly  as  possible  identical  with  that  of  the  blood- 
serum.  The  time-honored  Dobell's  solution  is  still  the  model  for 
numerous  more  or  less  successful  imitations.  The  formula  prob- 
ably most  widely  used  Ls: 

B.    Sodii  bicarb., 

Bodll  biborat aa    jj. 

Glycerit.  acid,  carbolic.  (TT.S.P.  1870)       .        .    3ij. 

Aqute fSviij.— M. 

8. — Add  to  a  quart  of  water,  and  use  in  atomizer. 
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The  alkalies  in  this  combination  render  any  inspissated  mucus 
quickly  soluble;  the  carbolic  aciii,  in  addition  to  a  mildly  anti- 
septic action,  exerts  a  sedative  effect,  and  the  glycerin  raises  the 
specific  gravity  of  the  fluid  to  that  of  the  blood-serum.  A  devia- 
tion of  any  degree  from  the  proper  density  will  render  the  solution 
irritating  rather  than  bland  and  agreeable. 
The  tablets  that  are  now  manufactured  in  such  large  quantities 
Fro.  37.  at*  often  a  convenient  substitute  for  the  orig- 

A  inal  Dobell's  solution.     Each  physician  or  each 

manufacturing  chemist  varies  his  formula  from 
all  the  others  somewhat,  but  the  resulting  solu- 
tions all  resemble  one  another  so  closely  that 
^^^^  one  is  not  apt  to  be  materially  better  or  worse 

^^^^^^^k        than   the   rest.     There  additional  cau- 

^^k  |^L     lion   that  had  better  be  given  to  patients  re- 

^B    specting  the  manner  in  which  they  shall  use 
^^H         HF     their  solutions  to  get  the  greatest  amount  of 
'^nBBy         Wncfir  from  llicm.     The  ;lvit:ict  untaught  in- 
Bubber-baNBrrinw     dividual  may  spray  the  wash  pretty  fairly  into 
his    nasal   fosse,  but  the  moment   the   spray 
ceases  he  drops  his  head  forward  and  permits  it  all  to  run  from 
his  nose  as  quickly  as  it  wilL     Any  thickened  mucus  or  other 
Fro.  w. 


secretions  fouling  the  fosse  are  not  to  be  softened  and  loosened 
unless  the  wash  is  retained  for  a  few  moments  at  least;  and, 
moreover,  the  nasopharynx  is  almost  invariably  as  greatly  in 
need  of  washing  as  is  the  nose,  and  so  every  drop  of  the  solu- 
tion should  be  actively,  though  not  too  vigorously,  drawn  or 
sniffed  back  into  this  cavity  ami  allowed  to  come  down  into  the 
mouth.  Then  it  may  be  expectorated  with  any  mucus  that  may 
have  accompanied  it,  the  timid  patient  being  assured,  however. 
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that  should  he  inadvertently  swallow  any  or  all  of  it  no  harm  will 
result.  The  method  of  spraying  the  fauces  and  throat  through 
the  open  mouth  is  so  obvious  as  to  need  no  description,  but  attention 
may  be  called  to  the  fact  that  if  the  atomizer  tube  is  intro- 
duced well  back  toward  the  uvula  and  pharyngeal  wall,  gagging 
is  much  more  likely  to  result  than  if  it  be  halted  just  at  the 
threshold  of  the  oral  cavity. 

In  addition  to  Dobell's  and  other  formulae  that  have  for  their 
object  simply  the  cleansing  and  antisepsis  of  the  nose  and  throat 
many  others  may  be  used  in  spray  form  that  are  intended  to 
exert  a  distinctly  remedial  effect.  These  will  be  separately 
alluded  to  in  considering  the  diseases  that  they  assist  in  con- 
trolling. 

In  a  number  of  cases  inhalations  of  vaporized  or  nebulized 
remedies  will  be  found  of  value.  They  are  principally  used  in 
affections  of  the  larynx  and  trachea.  There  are  almost  as  many 
inhalers  in  the  market  as  there  are  atomizers,  and  like  the  latter 
a  few  are  good,  more  are  bad,  and  the  majority  are  indifferent. 
To  produce  a  decided  impression  upon  a  diseased  mucous  mem- 
brane an  inhalation  should  be  used  two  or  three  or  possibly  a 
half-dozen  times  in  the  twenty-four  hours,  and,  therefore,  it  is 
a  remedy  for  home  rather  than  office  use. 

Pigments. — Pigments  are  remedies  held  in  solution  or  suspension 
by  certain  vehicles,  and  that  are  applied  directly  to  the  affected 
tissues  by  brush,  cotton-wool,  or  some  other  form  of  applicator. 
Used  in  this  way  medicaments  can  be  more  strictly  localized 
in  their  action  than  when  used  in  spray  form.  There  are  probably 
a  score  of  different  forms  of  cotton  carrier  for  the  nose,  ear,  and 
throat,  and  it  is  only  by  trying  a  number  of  them  that  we  are  likely 
to  find  the  one  best  adapted  to  our  own  hand.  As  a  general 
rule,  however,  the  lighter  and  more  delicate  the  instrument  the 
better. 

Gargles. — Gargles  are  now  used  with  extreme  rarity  by  throat 
specialists.  There  are  so  few  people  who  know  how  to  gargle 
effectively.  By  the  ordinary  method  the  solution  rarely  comes 
in  contact  with  anything  more  than  the  base  of  the  tongue,  the 
anterior  faucial  pillars,  perhaps,  and  a  limited  portion  of  the  soft 
palate.  Much  greater  thoroughness  is  obtained  by  gargling  with 
6 
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the  head  thrown  back  and  the  nose  held.  If  this  is  done  the  fluid 
invariably  reaches  and  bathes  the  lateral  ami  posterior  walls  of 
the  pharynx.  Even  when  properly  performed,  however,  the 
muscular  movements  incident  to  the  act  are  usually  sufficiently 
disturbing  to  wholly  neutralise  what  little  good  effect  the  reme- 
dies employed  might  otherwise  have  bad;  therefore  gargles  have 
been  almost  altogether  supplanted  by  lozenges. 


Loienges.— This  form  of  local  medication  has  many  advantage, 
the  most  notable  of  which  are  their  form,  which  makes  them 
convenient  to  carry  and  easy  to  take;  the  slowness  with  winch 
they  dissolve,  and,  therefore,  the  prolonged  contact  thai  is  ob- 
tai  led  between  the  drug  and  the  affected  tissue;  and,  finally,  the 
comparative  repose  nf  the  parts  during  the  action  of  the  remedy. 
According  to  its  composition  the  lozenge  may  be  stimulating  or 
Sti  lutivr,  astringent,  antiseptic,  or  expectorant. 

Powders. — Powders  are  used  quite  frequently  in  both  the  nose 
and  die  larynx.  These  have  been  objected  to  on  the  ground  that 
they  are  unphysiological;  but  we  are  not  dealing  with  norma) 
tissues  or  conditions,  and  when  approximately  physiological  mate- 
rials like  vapors  or  finely  nebulized  fluids  fail  of  effect  we  are  not- 
only  justified  in  using  but  are  compelled  to  resort  to  methods 
that  are  somewhat  more  energetic  than  Nature's  own.  Powders 
are  introduced  by  means  of  insufflators.  From  among  the  several 
kinds  that  are  made  one  had  lietter  be  chosen  and  used  constaotfaj 
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to  the  exclusion  of  the  others,  in  order  that  quickness  and  accu- 
racy may  be  attained.  For  the  larynx  the  one  illustrated  (Fig. 
29)  is  probably  the  one  most  commonly  employed.  The  skilful 
use  of  the  laryngeal  insufflator  is  by  no  means  an  easy  matter, 
and  the  student  may  expect  that  it  will  be  some  time  before  he 
can  deftly  deposit  his  powders  upon  the  cords  or  even  get  them 
within  the  larynx  at  all.     There  are  many  laryngologists  who 


Powder  blowers  with  straight  and  curved  tips. 

are  content  with  holding  the  patient's  tongue  with  their  one  hand 
while  they  introduce  the  insufflator  back  to  the  pharyngeal  wall 
with  the  other,  point  it  toward  the  larynx,  and  then,  as  the  patient 
utters  "ah!"  they  compress  the  bulb  and  expel  the  powder.  Given 
skilled  hands  on  the  part  of  the  operator,  and  a  quiet  throat  on 
that  of  the  patient,  this  method  of  insufflating  the  larynx  may  be 
successful  even  perhaps  in  the  majority  of  cases;  but,  nevertheless, 
there  is  always  a  want  of  certainty  about  it,  and  it  is  rather  inele- 
gant. Much  the  preferable  way  is  to  have  the  patient  hold  his 
tongue  with  the  napkin,  and  then,  with  the  laryngeal  mirror  in  one 
hand  and  the  insufflator  in  the  other,,  to  guide  the  charge  of  powder 
into  the  larynx,  under  your  own  eye  and  beyond  the  possibility  of 
any  doubt  as  to  whether  or  not  you  have  accurately  placed  it. 
Until  the  larynx  becomes  more  or  less  accustomed  to  the  sudden 
impact  of  this  foreign  substance  there  is  apt  to  be  considerable 
glottic  spasm  that  may  alarm  the  young  laryngologist  quite  as 
much  as  the  patient  himself;  but  if  the  latter  is  told  in  advance 
of  what  is  likely  to  happen,  and  is  instructed  at  the  same  time  to 
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hold  his  breath  until  the  spasm  relaxes,  it  will  he  hut  a  few 
moments  before  the  little  commotion  will  have  subsided. 

Although  this  same  type  of  insufflator  may  be  used  for  the 
nose,  a  better  one  is  that  illustrated  in  Fig.  30.  The  long,  slender 
tube  of  this  instrument  makes  it  possible  to  carry  the  powder 
directly  to  the  spot  or  limited  area  that  needs  medication,  instead 
of  spreading  it  over  an  expanse  of  possibly  healthy  tissue. 

The  Galvanocautery. — There  will  be  no  better  time  or  place 
than  the  present  to  call  attention  not  to  the  use  of  caustics  in 
general,  but  to  that  of  the  galvanocautery  in  particular.  Prob- 
ably nothing  since  its  establishment  has  so  seriously  threatened 
the  good  repute  of  rhiuology  as  a  special  branch  of  practice  as  has 
the  indiscriminate  use— the  almost  criminal  abuse— of  this  form  of 
cautery.  There  can  he  no  question  as  to  its  value  when  judiciously 
used,  but  for  a  number  of  years  following  its  introduction  it  was 
employed  in  the  most  ignorant  and  reckless  way  for  all  sorts  and 
conditions  of  nasal  ills,  and  largely  supplanted  for  a  time  the 
more  rational  methods  of  treatment.  Every  practitioner  who 
chose,  whether  he  had  any  special  knowledge  of  the  nose  and  its 
important  functions  or  not,  provided  himself  with  a  cautery  battery, 
and  considered  himself  amply  equipped  to  concjuer  every  known 
nasal  malady.  For  some  years  we  heard  from  the  lips  of  laity  and 
profession  alike  constant  references  to  "electric  knives,"  "hot 
wires,"  "burning  out  noses,"  and  a  number  of  other  equally 
blood-curdling  expressions.  Pathological  conditions  and  physio- 
logical functions  were  wholly  disregarded,  and  the  slightest  nar- 
rowing of  the  nasal  fossie,  whether  acute  or  chronic,  temporary 
or  persistent,  became  at  once  the  excuse  and  justification  for  a 
prompt  resort  to  this  destructive  agent.  It  is  a  lamentable  and 
humiliating  fact  that  the  harm  accomplished  by  it  during  its 
period  of  popularity,  brief  as  it  was,  was  vastly  in  excess  of  the 
good.  If,  therefore,  throughout  the  following  pages  I  shall 
occasionally  advise  its  employment  the  reader  will  not  be  sur- 
prised if  my  recommendation  be  coupled  with  a  warning. 
Unless  one  proposes  to  devote  himself  to  rhinolaryngological 
practice  as  a  specialty,  I  scarcely  think  it  necessary  that  he 
go  to  the  expense  of  purchasing  a  cautery  battery  or  of  having 
the   electric  light  current   introduced     into    his    office    from    the 
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street.  The  galvanocautery  ami  electric  illumination  of  the  vari- 
ous cavities  of  the  nose  and  throat  are  at  times  no  doubt  of  con- 
siderable assistance;  but  it  is  extremely  seldom  if  ever  that  these 
things  are  really  essential  to  successful  diagnosis  or  treatment. 
They  are  luxuries,  not  necessities,  and  the  longer  one  pursues  this 
work  without  them  the  more  likely  and  able  wilt  he  be  to  dis- 
pense with  them  altogether.  This  chapter  would  not  be  complete 
without  some  reference  to  the  general  use  of  cwaine  in  rhinol- 
ogy  and  laryngology.  This  drug  provides  another  instance  of  a 
most  valuable  remedy  being  brought  under  suspicion  and  sub- 
jected to  much  abuse  solely  through  the  ignorance  or  folly  of 
those  who  have  misused  It.  It  is  poor  logic  to  condemn  a  drug 
and  to  urge  that  some  other  of  less  potency  be  used  in  its  stead, 
simply  because  carelessness  or  inexperience  in  its  use  have  led  to 
serious  results.  It  is  so  easy  and  withal  such  a  temptation  to 
attribute  to  some  exceptional  or  anomalous  exhibition  of  toxicity 
on  the  part  of  the  drug  the  evil,  perhaps  the  fatal  effects,  of  one's 
own  incautiousness.  By  this  time,  however,  we  should  all  of  us 
be  pretty  well  informed  concerning  the  toxic  power  of  cocaine, 
and  being  both  forewarned  and  forearmed  by  this  knowledge  we 
have  but  to  estimate  the  vital  power  of  the  patient  to  obtain  a 
fairly  accurate  idea  of  the  amount  of  the  drug  that  we  can  use 
with  safety.  If  we  are  careful  to  do  this  in  all  cases,  and  to  keep 
well  within  the  limit  that  our  judgment  has  fixed,  we  will  not 
have  to  resort  to  individual  idiosyncrasies  and  erratic  manifesta- 
tions of  energy  on  the  part  of  the  drug  to  explain  unfortunate 
accidents,  for  none  will  happen  to  us.  Probably  the  most  prev- 
alent blunder  connected  with  cocaine  has  been  its  use  in  solutions 
of  too  great  strength.  In  the  vast  majority  of  cases  a  4  per  cent. 
solution  will  effect  all  the  anesthesia  that  may  be  necessary,  and 
contract  sufficiently  any  swelling  of  the  erectile  tissues.  In  oper- 
ative cases  of  some  severity  that  are  apt  to  require  a  longer  time 
than  usual  for  their  completion  a  6  or  perhaps  S  per  cent,  solu- 
tion may  be  used;  but  this  should  be  the  limit,  and  rather  than 
employ  any  higher  percentage  I  should  advise  a  general  anaes- 
thetic. There  are,  however,  text-lxjoks  of  comparatively  recent 
appearance  whose  authors  write  with  easy  confidence  about  10 
and  20  per  cent,  solutions  of  cocaine,  and  these  are  the  experts 
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who  also  do  not  hesitate  to  place  4  per  cent  strengths  in  the 
hands  of  those  of  their  patients  who  happen  to  be  suffering  from 
hay  fever  or  even  an  ordinary  coryza. 

Another  imprudence  that  should  be  avoided  as  far  as  pos  e 
is  the  use  of  cocaine  solutions  in  spray  form.  Even  if  they  are 
weak  it  is  not  easy  to  measure  the  quantity  used,  and  the  fact 
that  it  is  distributed  over  an  extensive  surface  implies  its  rapid 
and  almost  complete  absorption.  It  is  equally  efficient  and  infin- 
itely more  safe  to  apply  the  solution  directly  and  only  to  the  area 
of  tissue  needing  it  by  means  of  the  applicator  and  its  tuft  of 
cotton. 

The  reader  will  gather  from  these  remarks  about  cocaine  that 
while  I  appreciate  to  the  full  its  power  as  a  poison  I  am  equally 
cognizant  that  this  power  is  quite  controllable,  that  there  is  nothing 
treacherous  about  it,  and  that  with  proper  care  there  is  not  the 
least  reason  to  be  afraid  of  it.  The  drug  is  so  very  far  supe- 
rior to  the  several  substitutes  that  have  been  proposed  for  it,  and 
my  own  experience  with  it  since  the  time  of  its  introduction 
has  been  so  entirely  free  from  even  the  suspicion  of  an  accident, 
that  I  count  myself  among  its  warmest  friends. 


CHAPTER  V. 

INFLAMMATIONS  OF  THE  NASAL  MUCOUS  MEMBRANE. 

The  ordinary  characteristics  of  inflammation  of  the  mucous 
membrane  are  modified  somewhat  within  the  nose  by  the  special 
type  of  vascular  arrangement  that  we  find  here,  as  well  as  by  the 
fact  that  an  equal  amount  of  swelling  and  hypersecretion  within 
the  narrow  nasal  fossae  occasions  a  greater  proportionate  amount 
of  symptomatic  disturbance. 

ACUTE  RHINITIS. 

Catarrhal.    Fibrinous  or  Croupous.    Infective  or  Toxic. 

Etiology. — If  there  were  such  a  thing  as  a  perfectly  healthy  man 
— one  with  absolutely  sound  organs  and  tissues — it  is  probable 
that  an  exposure  sufficient  to  occasion  a  chill  of  moderate  severity 
would  be  followed  by  nothing  more  than  some  transient  vascular 
disturbance  with  elevation  of  temperature,  and  that  this  would 
continue  only  so  long  as  would  be  sufficient  for  the  heart  and 
vasomotor  centres  to  regain  their  equilibrium  and  reassert  their 
control.  In  the  imperfect  man  of  the  present  age,  however,  there 
are  so  many  spots  of  low  vitality,  of  feeble  resistance,  that  a  chill 
such  as  that  just  mentioned  will  almost  invariably  be  followed  by 
some  localized  congestion  or  inflammation.  The  rarity  of  the 
normal  nose  largely  accounts  for  the  frequency  of  the  "cold  in 
the  head,"  which  is  but  another  way  of  saying  that  one  very 
active  predisposing  cause  of  acute  catarrhal  rhinitis  is  some  pre- 
existing abnormality  within  the  nose.  This  may  be  one  of  a 
dozen  or  more  conditions,  all  widely  differing  from  one  another, 
perhaps,  yet  all  having  in  common  more  or  less  hyperemia  and 
hypersensibility  of  the  mucous  membrane.  Associated  with  most 
of  them,  also,  and  more  active  in  their  causation,  no  doubt,  is 
that  dyscrasia  the  chief  ingredient  of  which  is  supposed  to  be 
uric  acid.     At  the  risk  of  repeating  something  of  what  I  have 
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already  said  in  a  previous  chapter,  let  me  be  a  little  more  explicit 
as  to  the  etiological  influence  of  this  uric-acid  dyscrasia.  I  use 
the  term  to  indicate  a  condition  the  anatomical  and  chemical 
nature  of  which  has  not  yet  been  clearly  demonstrated,  but  which 
we  know  to  be  a  general  autotoxeemia.  Of  the  patients  who  come 
to  us  with  a  simple  acute  rhinitis  there  are  comparatively  few  who 
appeal  for  relief  simply  from  this  particular  coryza  from  which 
they  happen  to  be  suffering  at  the  time  of  their  visit.  Almost 
all  of  them  complain  of  the  frequent  repetition  of  these  attacks, 
of  the  fact  that  they  have  no  sooner  recovered  from  one  than  they 
develop  another.  They  assert  that  they  are  most  annoyingly 
sensitive  to  the  slightest  draughts,  to  the  most  trifling  alterations 
of  temperature  or  atmospheric  moisture.  They  sneeze,  and 
their  noses  become  "stuffy"  upon  the  slightest  provocation;  and 
it  is  to  be  delivered  from  this  seemingly  constitutional  tendency 
to.  take  cold  that  they  present  themselves  at  our  offices.  If  we 
limit  our  examination  of  these  people  to  their  noses  and  throats, 
under  the  supposition  that  we  will  find  in  these  regions  all  the 
predisposing  factors  of  their  trouble,  we  will  be  apt  to  entirely 
overlook  that  one  which  is  of  greatest  importance.  The  chronic 
nasal  condition,  however  bad  it  may  be,  is  of  but  slight  etiological 
significance  in  comparison  to  certain  features  of  the  patient's 
general  condition.  If  then  we  examine  such  patients  as  carefully 
and  thoroughly  as  though  they  had  come  to  us  for  the  cure  of  a 
chronic  nephritis  instead  of  a  simple  acute  rhinitis,  what  are  we 
apt  to  find  that  will  enlighten  us  as  to  the  reasons  for  their  frequently 
recurring  attacks?  I  have  no  hesitation  in  asserting  that  in 
ninety-nine  of  every  hundred  we  will  unravel  a  state  of  affairs  which, 
to  put  it  in  a  nutshell,  is  this — they  eat  too  much  and  exercise  too 
little.  The  fact  that  almost  all  of  them  will  tell  us  that  they  are 
"very  light  eaters,"  that  they  "eat  scarcely  anything,"  and  other 
more  or  less  indignant  denials  of  the  suggestion  that  they  eat  to 
excess,  affects  my  opinion  not  at  all.  Their  consumption  of  food 
at  the  table  is  out  of  all  proportion  to  their  combustion  of  it  at  work 
or  at  play.  They  are  indolent  people;  they  are  soft;  they  are 
overweight;  their  complexions  are  not  what  they  ought  to  be;  and 
in  all  probability  they  are  constipated.  The  oxidative  processes 
in  such  individuals  are  inevitably  languid  and  incomplete,  and 
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we  have  the  blood,  therefore,  tainted  with  a  number  of  products 
of  suboxidatJon  of  which  uric  acid  is  the  type.  The  urine  is 
invariably  altered  more  or  less  both  in  quantity  and  quality.  It 
is  scanty,  high-colored,  of  high  specific  gravity,  and  on  standing 
at  a  slightly  lowered  temperature  it  deposits  a  bulky  sediment 
of  mixed  urates,  or  uric  acid,  or  both.  Not  infrequently,  also, 
we  find  in  it  some  crystals  of  oxalate  of  lime.  In  a  word,  these 
people  are  the  subjects  of  what  for  want  of  a  better  term  we  cull 
lithieinia;  and  it  is  to  this  general  condition  much  more  than  to 
any  local  abnormality  within  the  nose  itself  that  their  repeated 
attacks  of  coryza  are  due.  Coryzas  in  these  patients,  therefore, 
are  to  be  regarded  as  neither  more  nor  less  than  nasal  signals  of 
systemic  poisoning. 

Struma,  tubercle,  and  syphilis  also  exert  an  influence  in  making 
one  hypersensitive  to  exposure  or  abrupt  changes  of  temperature, 
and  there  is  abundant  proof  that  overwork,  be  it  mental  or  phys- 
ical, or  lowered  vitality  due  to  emotional  strain  or  vicious  excess 
of  any  kind,  increases  the  individual's  susceptibility  to  this  disease. 

It  is  scarcely  necessary  to  occupy  space  with  a  rehearsal  of 
the  immediate  or  exciting  causes  of  simple  catarrhal  rhinitis. 
Draughts,  chilled  feet,  and  too  rapid  cooling  when  overheated 
are  so  eommon  and  familiar  as  to  need  but  passing  reference. 

Symptomatology.— This  also  may  be  quickly  disposed  of,  for 
repeated  personal  experience  of  the  disease  has  doubtless  impressed 
upon  each  of  us  its  usual  course  .and  stages.  The  preliminary 
chill  or  "creepy"  sensation  shortly  follows  the  exposure,  and 
then  appears  a  trifling  rise  of  temperature  with  perhaps  some 
little  muscular  aching.  Almost  simultaneously  the  implication 
of  the  nose  is  announced  by  sensations  of  heat  and  tingling,  and  a 
little  later  by  the  occurrence  of  vigorous  sneezing.  A  thin,  serous 
discharge  accompanies  this  latter  symptom,  the  erectile  tissue  of 
the  turbinates  swells  to  the  capacity  of  the  fossa?,  and  all  the  physi- 
ological functions  of  the  nose  are  seriously  crippled.  The  senses 
of  smell  and  taste  are  noticeably  impaired,  naaal  respiration  ceases, 
and  the  change  in  the  character  of  the  voice  at  once  attracts 
attention.  Added  to  these  symptoms  there  may  be  some  dull 
frontal  headache,  due  either  to  actual  extension  of  the  inflamma- 
tory swelling  into  the  frontal  sinuses  or  to  obstruction  of  their 
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outlets.  Facial  pain  would  indicate  a  similar  involvement  of  the 
maxillary  sinuses,  while  dulness  of  hearing  and  tinnitus  would 
arise  from  Eustachian  obstruction.  Three  or  four  days'  continu- 
ance of  this  condition  will  bring  the  attack  to  its  stage  of  decline. 
The  discharge,  lessening  in  quantity,  gradually  changes  from  a 
seropurulent  to  a  mucopurulent  character.  It  is  now  apt  to  be 
thick  and  tenacious  and  is  only  to  be  expelled  by  vigorous  and 
persistent  blowing  of  the  nose.  The  turbinate  engorgement 
gradually  subsides,  and  under  ordinary  circumstances  the  disease 
will  have  quite  disappeared  at  the  end  of  a  week.  In  those  cases, 
however,  where  the  predisposing  systemic  conditions  are  particu- 
larly well  marked,  or  where  the  accessory  sinuses  have  been  more 
deeply  involved  than  usual,  convalescence  may  be  protracted  for 
several  weeks. 

Pathology. — This  may  be  studied  in  three  stages:  The  first, 
that  of  invasion,  being  characterized  by  vascular  engorgement 
and  arrest  of  secretion;  the  second,  the  height  of  the  attack,  by 
exudation  from  the  vessels  of  serum  and  white  blood-corpuscles 
which  infiltrate  the  mucosa,  as  well  as  by  greatly  increased  epithelial 
proliferation;  and  the  third,  that  of  decline,  by  reestablishment 
of  the  function  of  the  mucous  glands,  which,  by  adding  their 
secretion  to  the  discharge,  increase  its  thickness  and  opacity. 

Diagnosis. — What  may  seem  a  matter  of  perfect  simplicity  to 
the  experienced  specialist  may  be  fraught  with  difficulty  to  the 
beginner.  For  the  former,  a  question  or  two  and  a  glance  at  the 
intranasal  condition  will  probably  suffice  to  establish  his  diag- 
nosis; but  to  avoid  blunders  the  novice  must  be  more  deliberate  in 
his  examination.  It  is  unusual  for  the  victim  of  a  coryza  to  visit 
his  physician  before  the  latter  part  of  the  first  or  the  beginning 
of  the  second  stage.  The  history  will  include  one  of  the  several 
forms  of  exposure,  the  quickly  following  nasal  discomfort,  and 
the  rapid  development  of  the  disease.  Many  previous  attacks 
will  also  be  recalled  if  the  patient's  memory  be  invoked.  Anterior 
rhinoscopy  will  reveal  the  turgescent  turbinates,  middle  as  well 
as  inferior,  their  color  a  bright  or  a  dull  crimson,  and  their  sloping 
surfaces  glistening  with  the  thin  serous  secretion  that  marks  this 
period  of  the  disease.  It  should  not  be  difficult  to  exclude 
iodism  or  the  rhinitis  of  syphilis;  the  absence  of  any  noticeable 
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constitutional  disturbance  will  negative  the  invasion  of  one  of  the 
infectious  fevers,  and  hay  fever  will  not  be  suspected  when  we 
are  familiar  with  its  objective  appearance. 

Treatment. — From  what  has  been  said  under  the  caption  of 
Etiology  the  reader  will  not  be  surprised  if  I  emphasize  the  value 
of  general  treatment  and  disparage  that  of  local  treatment.  The 
former  should  always  take  precedence  of  and  dominate  the  latter, 
and  there  is  rarely  a  sufferer  from  this  disease  entering  my  office 
who  does  not  take  a  laxative  of  some  kind  before  any  attempt  at 
local  palliation  is  made.  Not  a  moment  should  be  lost  in  begin- 
ning that  internal  scouring  which  will  both  alleviate  and  abbrev- 
iate the  attack*  The  blood  current  must  be  cleansed  of  those 
impurities  that  have  made  the  nasal  mucous  membrane  an  easy 
mark  for  acute  inflammation,  this  inflammation  being  the  method 
by  which  the  membrane  makes  an  effort  to  eliminate  these  irritat- 
ing materials.  To  accomplish  this,  free  catharsis  should  be  one 
of  the  first  measures  adopted.  Two  or  three  triturates,  contain- 
ing a  half-grain  of  calomel  and  a  twelfth  of  podophyllin,  taken 
at  half-hour  intervals,  will  usually  quickly  and  thoroughly  unload 
the  bowels,  and  this  may  be  supplemented  by  a  wine-glassful  of 
Apenta,  Hunyadi,  or  Priedrichshall  water  every  morning  on  rising 
until  the  attack  terminates.  Instead  of  immediately  sending  the 
patient  home  to  take  a  hot  foot-bath,  a  hot  spirituous  drink,  and 
to  wrap  himself  up  in  blankets,  it  is  infinitely  better  to  have  him 
spend  an  hour  or  two  in  the  most  vigorous  sort  of  exercise.  An  " 
eight  or  ten  mile  ride  on  a  hard-mouthed,  hard-trotting  horse; 
a  twenty  minutes'  set-to  with  some  clever  boxer;  a  bout  with 
the  foils,  or  an  hour  spent  in  his  own  room  with  dumb-bells, 
clubs,  or  chest-weights  will  do  more  to  palliate  and  shorten  his 
period  of  suffering  than  all  the  quinine,  and  Dover's  powder, 
and  Turkish  baths  that  ever  were  prescribed.  And  this  exercise 
should  be  repeated  several  times  daily,  if  possible,  until  the  rhinitis 
has  entirely  disappeared.  The  amount  and  nature  of  the  exercise 
prescribed  will,  as  a  matter  of  course,  be  regulated  by  the  age, 
sex,  and  general  condition  of  the  patient. 

The  quickened  capillary  circulation  and  vigorous  action  of  the 
sweat  glands  that  accompany  hard  exercise  are  incomparably 
more  beneficial  than  the  merely  passive  leakage  that  follows  the 
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use  of  diaphoretic  drugs.  If  in  addition  to  this  an  abundance  of 
water  Is  drunk  and  the  supply  of  food  is  greatly  reduced — almost 
stopped  in  fact — we  may  look  for  an  amelioration  of  all  the 
coryza  symptoms  is  a  much  shorter  time  than  if  our  main  reliance 
is  vested  in  the  quinine,  belladonna,  and  opium  combinations 
that  have  had  too  prolonged  a  vogue.  With  the  exception  of  the 
enforced  mouth-breathing,  the  most  annoying  symptom  of  the 
disease  is  probably  the  profuse  and  often  acrid  rhinorrhcea.  There 
are  rare  occasions  when  it  is  imperative  that  this  be  restrained. 
Professional  voice  users — actors,  singers,  public  speakers — cannot 
go  on  the  stage  with  so  continuous  a  discharge;  and  there  are 
certain  social  functions,  such  as  dinners  and  receptions,  at  which 
one  is  scarcely  presentable  during  the  active  period  of  this  disease. 
For  such  emergencies  we  may  be  compelled  to  give  our  patient 
one  of  those  formulae  whose  routine  use  I  have  just  opposed. 
That  which  I  have  found  the  most  effective  is  made  by  several 
of  the  manufacturing  chemists  under  the  name  of  "coryza  tablets." 

If    Quintal?  sulphate 

Amnion,  chlorid.. 

Camphor©  &&  gr.  ss. 

Ex.  opii, 

Ex.  belladon.  fol., 

Ex.  aoonit.  rad &&  gr.  IJff.— M. 

Ft  in  a  tablet 

One  of  these  may  be  given  at  hourly  intervals  until  the  patient 
is  conscious  of  the  belladonna  dryness  in  the  throat.  Secretions 
from  the  nasal  mucous  membrane  will  be  arrested  at  the  same 
time,  but  as  soon  as  the  occasion  that  demanded  the  tablet  has 
passed  it  should  be  discontinued.  A  tablet  like  this  should  never 
be  given  when  a  catarrhal  rhinitis  has  pretty  well  entered  the  sec- 
ond stage;  that  is,  when  the  nasal  discharge  has  begun  to  thicken 
somewhat  and  acquire  a  mucoid  or  mucopurulent  character. 
Administered  at  so  late  an  hour,  the  belladonna  and  opium  would 
only  increase  the  patient's  discomfort  by  increasing  the  consistence 
of  the  nasal  secretion,  and  so  rendering  it  the  more  difficult  of 
expulsion. 

Iaxwi.  Tkkvtmrnt. — Judicious  local  treatment  is  capable  of 
reducing  verv  materially  the  discomforts  of  an  acute  rhinitis. 
The  patient  himself  is  given  the  Pobell  or  some  similar  solution, 
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and  told  to  use  it  in  an  atomizer  several  times  daily.  The  follow- 
ing plan  of  treatment  carried  out  by  the  physician,  and  modified 
more  or  less  as  occasion  may  demand,  will  usually,  I  think,  be 
found  quite  effective  and  satisfactory.  Upon  looking  into  the 
nasal  fossae  through  the  speculum  we  will  see  little  more  than  the 
engorged  and  tumefied  anterior  extremities  of  the  lower  turbinates. 
They  are  a  bright  crimson  in  color,  and  if  we  touch  them  ever  so 
lightly  with  a  probe  we  will  find  that  they  are  intensely  hyper- 
aesthetic.  For  the  double  purpose  of  blunting  somewhat  this 
hyperaesthesia,  and  of  shrinking  the  swollen  turbinates  so  that 
the  upper  and  posterior  portions  of  the  cavities  can  be  seen  and 
thoroughly  cleansed,  a  very  little  of  a  2  per  cent,  solution  of  cocaine 
— scarcely  more  than  what  would  amount  to  two  or  three  drops 
on  each  side — is  sprayed  into  the  nose.  Within  a  minute  the 
lower  turbinates  will  probably  have  contracted  sufficiently  to 
expose  the  middle  ones  above  them,  and  these  also  may  then  be 
just  moistened  with  the  same  weak  cocaine  solution.  After  the 
lapse  of  another  minute  we  are  ready  for  the  Dobell  solution,  and 
with  this  the  nose  is  sprayed,  possibly  several  times,  until  both 
the  nasal  fossae  and  the  postnasal  space  have  been  well  flushed. 
To  accentuate  and  prolong  the  contractile  effect  of  the  cocaine 
upon  the  arterioles  of  the  mucous  membrane  a  1  to  4000  solution 
of  adrenalin  chloride  may  now  be  used.  This  is  to  be  introduced 
either  by  atomization  or  by  means  of  the  applicator  with  its  tuft 
of  cottofi.  Within  a  few  minutes  after  this  has  been  applied  the 
previously  swollen  and  hyperaemic  tissues  will  have  become 
shrunken  and  almost  bloodless,  and  we  may  now  terminate  the 
local  treatment  by  the  application  of  one  of  two  or  three  different 
preparations.    One  of  these  is: 

1$.   Camphor, 

Menthol aa    gr.x. 

Benzoinol fl3j.— M. 

This  is  introduced  upon  the  cotton-carrier,  the  nasal  mucous 
membrane  being  gently  brushed  over  with  it,  and  it  is  then  carried 
back  to  the  nasopharynx  and  the  pharyngeal  wall  well  mopped 
with  it.  In  case  the  Eustachian  tubes  participate  in  the  inflam- 
mation to  any  extent,  as  would  be  indicated  by  a  full  sensation 
in  the  ears,  some  lessened  acuteness  of  hearing,  and  perhaps  a 
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little  tinnitus,  the  tip  of  the  applicator  may  be  bent  to  the  curve 
of  a  Eustachian  catheter  and  the  solution  carried  into  the  openings 
of  the  tubes. 

In  place  of  this  combination  we  may  use  in  a  similar  manner 
an  ointment  of  this  composition : 

^.   Cocaine  hydrochlorat., 

Menthol &&    gr.  xij. 

Vaseline  alb 5ss.— M. 

The  menthol  contained  in  these  preparations,  in  addition  to  its 
slightly  contractile  effect  upon  the  vessels,  leaves  a  sensation  of 
coolness  within  the  nose  which  is  very  grateful  to  the  patient,  and 
the  vaseline  in  one  and  the  benzoinol  in  the  other  both  act  as 
protectives  to  the  inflamed  and  oversensitive  tissue. 

Finally,  instead  of  either  of  the  foregoing,  we  may  insufflate  one 
of  the  stearate  of  zinc  powders,  and  the  one  containing  menthol 
is  probably  the  pleasantest  of  them.  The  insufflator  shown  in 
Fig.  30  is  an  excellent  one  for  this  purpose.  The  use  of  any 
powder,  however,  should  be  limited  to  the  serous  stage  of  the 
attack.  The  patient  should  return  for  a  daily  repetition  of  this 
treatment  and  it  may  undergo  some  change  in  its  details  as  the 
different  stages  of  the  disease  succeed  one  another.  For  instance, 
early  in  the  third  stage,  when  the  subsiding  inflammation  is  leaving 
the  mucous  membrane  relaxed  and  shedding  its  epithelium 
much  more  rapidly  than  it  should,  a  one  to  three  solution  of  the 
distilled  extract  of  hamamelis  will  prove  an  excellent  mildly 
astringent  spray.  It  may  be  a  little  pungent  when  first  used,  but 
the  after-effect  is  rather  refreshing  as  well  as  curative.  If  in  spite 
of  two  or  three  days'  use  of  this  the  rhinitis  shows  a  disposition 
to  linger  in  a  subacute  form,  if  the  turbinates  are  a  little  slow  in 
returning  to  their  normal  size,  and  if  the  mucopurulent  secretion 
remain  persistently  thick  and  excessive,  the  witch-hazel  may  be 
supplanted  by  the  following  solution : 

^.    Tinct.  Iodini  comp. n\lv. 

Acid.  Carbolic n\xx. 

(liquefied  by  a  gentle  heat) 

Glycerin!.  fox. 

Aquae,    q.  s.  ad f  Sviij. 

M. 
Place  in  a  water  bath  of  100°  in  a  tightly  corked  bottle  until  the  solu- 
tion becomes  colorless.    Then  filter. 
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This,  known  as"Boulton's  solution,"  is  an  extremely  useful 
one,  not  only  in  the  late  stage  of  acute  nasal  catarrh  but  also 
in  commencing  the  treatment  of  the  simple  chronic  form.  It  is 
of  syrupy  consistence  and  may  be  used  either  in  the  atomizer 
or  upon  the  applicator.  It  is  even  a  little  more  pungent  than 
the  hamamelis,  and  it  is  not  unusual  for  it  to  occasion  a  few 
minutes  of  sneezing  and  an  increased  discharge  that  is  much 
more  serous  in  character.  One  or  two  applications  of  this  are 
ordinarily  sufficient  to  stimulate  the  normal  reparative  processes 
in  the  tissues  and  to  remove  the  last  traces  of  the  attack. 

In  the  absence  of  complications  this  plan  of  treatment  should 
minimize  the  patient's  discomfort  and  bring  the  attack  to  a  close 
within  a  week.  I  think  it  is  useless  to  introduce  here  a  long  list 
of  formulae  for  snuffs  and  inhalations  that  are  of  little  or  no  value. 
In  those  patients,  however,  in  whom  the  gouty  or  rheumatic 
diathesis  is  distinctly  marked  I  invariably  add  the  salicylates  to 
the  general  treatment,  and  am  confident  that  they  lessen  the 
severity  of  the  attack  and  any  tendency  to  the  implication  of 
neighboring  cavities.  A  very  satisfactory  combination  that  may 
be  given  in  capsule  or  compressed  tablet  is — 

I}.   Sodii  salicylat gr.  vijss. 

Sodii  bicarb •    gr.  ijss. 

Vin.  colchici  sem n\v.— M. 

One  of  these,  about  an  hour  after  each  meal,  is  generally  sufficient 
to  neutralize  the  influence  of  the  diathetic  factor,  or  rather  perhaps 
to  increase  the  solubility  and  hasten  the  elimination  of  those 
impurities  whose  influence  in  precipitating  the  attack  has  been 
dwelt  upon. 

Fibrinous,  Croupous,  or  Diphtheritic  Rhinitis. 

The  fact  that  primary  nasal  diphtheria  and  a  non-diphtheritic 
pseudomembranous  rhinitis  are  both  of  occasional  though  rare 
occurrence  makes  it  important  to  call  attention  to  these  two  con- 
ditions and  to  indicate  the  means  by  which  they  may  be  distin- 
guished. 

It  is  not  infrequent  for  the  application  of  the  galvanocautery 
to  the  turbinated  bodies  to  be  followed  bv  an  exudative  inflain- 
mation  and  the  appearance  of  a  membrane  limited   perhaps  to 
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the  site  of  the  wound,  but  extending  possibly  throughout  the  whole 
fossa.  This  is  an  instance  of  a  purely  croupous  inflamma- 
tion of  traumatic  origin,  and  it  is  quite  distinct  from  the  idio- 
pathic pseudomembranous  rhinitis  that  now  concerns  us  and  that 
can  be  referred  to  no  such  cause.  This  latter  is  not  restricted 
to  any  one  period  of  life,  but  it  is  in  children  that  it  most  often 
occurs.  For  some  days  or  even  weeks  before  the  discovery  of 
the  local  lesion  the  child  may  be  rather  fretful  during  the  day 
and  restless  at  night.  Beyond  this,  however,  there  may  be  nothing 
but  the  nasal  discharge  that  is  at  all  noticeable.  Systemic  dis- 
turbance is  entirely  wanting;  there  is,  as  a  rule,  no  neigh- 
boring adenopathy,  and  the  child's  appetite  and  general  vitality 
are  but  little  impaired.  Finally,  however,  the  persistence  of 
the  discharge  from  the  nose  may  attract  attention  and  lead  to 
an  examination.  The  result  of  this  is  the  discovery  of  a  whitish, 
fibrinous  exudate  within  the  nasal  fossae,  generally  limited  to 
or  at  least  more  abundant  in  one  than  in  the  other.  It  seems 
to  be  merely  imposed  upon  the  surface  of  the  mucous  membrane, 
and  fragments  can  usually  be  removed  with  the  production 
of  but  trifling  bleeding.  Bacteriological  examination  of  the 
membrane  reveals  the  presence  of  cocci  only.  Staphylococcus 
pyogenes  aureus  is  one  in  greatest  force,  and  perhaps  associ- 
ated with  it  a  much  smaller  number  of  streptococci  are  found. 
Other  pathogenic  germs  than  these  are  usually  entirely  wanting. 
It  goes  without  saying  that  the  disease  is  non-infectious. 

While  there  can  be  no  doubt  that  primary  nasal  diphtheria  is 
relatively  extremely  rare,  yet  I  am  confident  that  it  is  more  fre- 
quent than  is  generally  supposed.  Within  the  past  six  years  I 
have  seen  seven  cases  at  the  hospital  of  the  University  of  Penn- 
sylvania— cases  that  gave  the  Loffler  bacillus  in  almost  pure  culture 
— and  I  have  reason  to  suspect  that  among  several  other  cases  that 
were  recorded  as  simple  fibrinous  rhinitis  there  were  one  or  two 
of  genuine  diphtheria.  Nasal  diphtheria  that  is  secondary, 
that  is  occasioned  by  auto-infection  or  by  simple  extension  from 
below,  is  apt  to  be  highly  malignant,  and  the  severity  of  the  sys- 
temic disturbance  quite  overshadows  in  importance  that  of  the 
nose.  In  the  primary  form  of  the  disease,  however,  there  may  be  a 
remarkable  mildness  of  systemic  involvement,  at  least  in  the  earlier 
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days  of  its  existence.  The  local  symptoms  are  more  pronounced 
than  in  simple  fibrinous  rhinitis,  the  nasal  discharge  being  more 
profuse  and  sufficiently  irritating  to  excoriate  the  upper  lip.  It  is 
apt  to  be  somewhat  fetid  also,  and  there  is  almost  always  some 
swelling  and  tenderness  of  the  cervical  lymphatic  glands.  In  degree, 
however,  this  glandular  implication  is  not  to  compare  to  that 
accompanying  the  faucial  and  pharyngeal  form  of  the  disease. 
The  pseudomembrane  is  apt  to  be  rather  deeper  in  color  and  more 
dense  than  that  of  the  simple  croupous  inflammation,  requires 
more  force  for  its  removal  and  leaves  beneath  it  a  smartly  bleeding 
and  more  or  less  deeply  eroded  mucous  membrane.  With  the 
continuance  of  the  disease  the  child  gradually  becomes  pale  and 
languid,  and  it  is  only  then  perhaps  that  the  parents  or  even  the 
family  physician  may  suspect  something  more  serious  than  an 
obstinate  cold  and  have  the  specialist  make  a  more  thorough 
investigation.  Culture  tests  of  the  exudate  invariably  give  the 
Loffler  bacillus,  but  this  may  be  of  varying  degrees  of  virulence. 
In  direct  proportion  of  course  to  this  quality  of  the  germ  will 
be  its  high  or  low  power  of  infection.  Albuminuria  may  or  may 
not  be  present,  and  local  palsies  may  or  may  not  follow  the  dis- 
appearance of  the  membrane. 

In  view,  therefore,  of  the  possible  very  close  resemblance  of 
these  two  diseases,  it  will  be  extremely  dangerous  to  be  content 
with  a  merely  clinical  diagnosis.  However  positive  one  may 
be  of  the  correctness  of  his  judgment,  the  risk  that  attends  a 
possible  blunder  is  too  great  for  us  to  be  satisfied  with  anything 
less  than  the  absolute  knowledge  afforded  by  the  microscope  and 
the  serum  tube.  The  same  local  treatment  will  answer  equally 
well  for  both  these  varieties  of  inflammation,  and  involves  the 
very  gentle  removal  of  the  membrane  and  the  spraying  or  syring- 
ing of  the  nose  with  some  more  actively  antiseptic  solution  than  the 
Dobell.  A  one-half  per  cent,  solution  of  formalin  is  an  effective 
application,  and  after  the  fossae  have  been  medicated  as  thoroughly 
as  possible  with  this,  an  antiseptic  and  astringent  powder  may  be 
insufflated.  Resorcin  or  aristol  blended  with  stearate  of  zinc 
as  a  base  answer  very  well  and  will  retard  and  gradually  check  the 
reproduction  of  the  membrane.  I  need  not  add  that  the  general 
condition  of  the  patient  demands  careful  attention. 
6 
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CHRONIC  RHINITIS. 

1.  Simple  chronic  catarrhal  rhinitis.  2.  Hypertrophic  rhinitis. 
3.  Atrophic  rhinitis.  4.  Specific  rhinitis— syphilitic,  tuberculous, 
lupoid,  etc. 

1.  Simple  Chronic  Catarrhal  Rhinitis. 

This  is  an  extremely  common  form  of  chronic  nasal  catarrh 
Probably  the  majority  of  cases  of  chronic  rhinitis  that  come  to 
us  are  afflicted  with  the  obstructive  or  hypertrophic  form  of  the 
disease;  but  there  is  another,  and  not  a  small  proportion,  who 
present  merely  a  chronic  catarrhal  inflammation  of  the  nasai 
tissues  unassociated  with  any  hyperplasia  or  other  structural 
alteration  worth  mentioning.  Comparatively  very  few  of  those 
who  suffer  from  this  latter  condition  seek  relief.  By  far  the 
larger  number  put  up  with  the  annoyance  that  it  occasions,  become 
more  or  less  used  to  it,  and  are  never  quoted  in  statistics. 

Etiology.  —The  disease  usually  originates  in  a  series  of  coryzas 
from  which,  recovery  being  incomplete,  a  continuous  instead  of 
intermittent  catarrhal  process  is  finally  established.  The 
determining  cause  of  this  chronic  condition  is  also  quite  often 
a  severe  attack  of  grippe  or  influenza,  or  one  of  the  infectious 
fevers;  and  finally  one's  occupation  or  climatic  environment 
may  involve  irritative  influences  that  may  also  be  active  in  its 
causation.  Some  underlying  diathetic  state  often  contributes  to 
the  establishment  and  maintenance  of  the  process,  and  even  more 
frequently  than  this,  a  chronic  catarrh  of  the  gastro-intestinal 
tract. 

Symptomatology. — The  principal  complaint  from  these  patients 
concerns  the  ease  anil  frequency  with  which  they  catch  acute 
colds.  They  are  scarcely  ever  entirely  free  from  some  of  the 
lesser  symptoms  of  corvza.  There  is  always  hypersecretion 
which  varies  in  its  consistence  and  quantity  at  different  periods 
of  the  day.  If  the  nose  is  not  more  or  less  "stuffy"  all  the  time 
it  becomes  so  on  very  slight  provocation,  the  gentlest  draught,  a 
little  dampening  of  the  feet,  or  a  cloud  of  dust  being  enough  to 
occasion  sneezing  and  excite  increased  secretion.  In  children 
particularly  epithelial  desquamation  may  be  so  rapid  and  con- 
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tinuous  that  the  discharge  acquires  a  purulent  character  and 
gives  birth  to  the  disease  entitled  purulent  rhinitis.  As  a  con- 
sequence of  the  relaxed  and  rather  flabl  iy  condition  of  the 
turbinate  tissues  sudden  engorgements  are  not  uncommon,  and 
one  or  the  other  side  of  the  nose  is  usually  somewhat  ob- 
structed. 

Diagnosis. — This  should  not  be  difficult  as  a  rule,  but  we  may 
at  first  be  misled  by  the  fact  that  these  cases  are  apt  to  come  to 
us  shortly  after  an  acute  coryza,  and,  therefore,  it  is  not  uncom- 
mon for  us  to  find  at  our  first  examination  more  or  less  engorge- 
ment and  dull  hypenemia  of  the  turbinates  which  might  lead 
us  to  believe  them  hypertrophied.  Questioning,  however,  will 
elicit  one  fact  at  least  that  will  remove  this  suspicion.  Although 
the  patient  is  most  of  the  time  conscious  of  some  obstruction 
within  the  nose",  yet  there  will  be  occasional  brief  periods  when 
under  peculiarly  favorable  external  and  internal  conditions  l>oth 
nasal  chaml>ers  will  be  perfectly  free  and  open.  Of  course  this 
could  not  happen  if  any  amount  of  turbinate  hypertrophy  were 
present,  because  hi  that  case  we  would  have  continuous  obstruc- 
tion proportionate  in  degree  to  that  of  the  hypertrophy.  Another 
method  of  demonstrating  the  absence  of  any  hyperplasia  of  the 
mucous  membrane  is  to  spray  or  brush  it  over  with  a  2  or  4  per 
cent,  solution  of  cocaine.  A  temporary-  turbinate  tumefaction  due 
to  simple  vascular  distention  will  promptly  subside  under  this 
and  leave  the  fossa  widely  patent,  whereas  if  we  are  dealing  with 
a  genuine  hypertrophy  even  the  powerful  assistance  of  the  supra- 
renal solution  will  fail  to  restore  to  the  fossa  its  capacity. 
Although  we  may  thus  assure  ourselves  of  the  real  nature  of  the 
disturbance,  yet  it  is  most  important  from  the  point  of  view  of 
treatment  that  we  thoroughly  acquaint  ourselves  with  every  factor 
that  may  have  contributed  to  its  origin  and  progress;  and  this 
applies  with  particular  force  to  any  constitutional  state  or  any 
functional  disorder  that  would  exert  a  disturbing  influence  upon 
the  vascular  supply  of  the  nasal  mucous  membrane. 

Prognosis. — The  ease  and  rapidity  of  cure  will  depend  upon  the 
duration  of  the  disease  previous  to  our  undertaking  its  treatment, 
and  upon  the  degree  of  success  which  atlends  0"" 
or  control  the  causes  that  have  led  to  it. 
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Treatment. — General. — This  takes  precedence  of  the  local 
treatment,  because  it  is  much  more  important  than  the  latter  in 
the  securing  of  completeness  and  permanence  of  cure.  Local 
measures  alone  may  be  soothing  and  palliative,  but  cure  can  only 
follow  the  removal  of  the  systemic  factor  or  the  hygienic  fault 
that  will  always  be  found  to  have  played  a  prominent  part  in  the 
etiology  of  the  disease.  Almost  the  first  step  toward  the  accom- 
plishment of  this  will  lead  us  in  the  direction  of  the  gastro-intestinal 
tract.  If  the  digestive  and  general  nutritive  processes  are  con- 
ducted aright,  neurotic  temperaments,  uric-acid  diatheses,  and 
such  things  will  soon  cease  to  play  any  part  in  the  encouragement 
of  the  catarrhal  process.  To  secure  this  end  both  doctor  and 
patient  should  depend  upon  drugs  as  little  as  possible.  Judicious 
regulation  of  diet  and  exercise,  of  the  tobacco,  alcohol,  coffee, 
tea,  and  confectionery  habits,  and  insistence  upon  proper  clothing, 
will  have  much  greater  remedial  value  than  the  cleverest  com- 
binations of  drugs.  Normal  activity  of  all  the  excretory  organs 
must  be  carefully  and  constantly  maintained.  Constipation 
must  be  relieved  as  quickly  as  possible,  but  its  cure  will  be  better 
gained  by  appropriate  food  and  exercise  than  by  laxative  pills 
and  water.  An  abundant  consumption  of  pure  water  will  assist 
the  kidneys  in  disposing  of  the  more  soluble  impurities,  and  active 
exercise  will  not  only  do  much  to  equalize  the  distribution  of 
blood  throughout  the  body  and  so  dissipate  local  congestions, 
but  it  will  also  stimulate  the  very  valuable  eliminative  power  of 
the  skin.  In  this  latter  connection  a  word  about  bathing  The 
cold  bath,  whether  it  be  in  the  form  of  plunge,  shower,  or  sponge, 
has  been  greatly  abused  in  this  country.  Judiciously  used  cold 
water  Ls  of  immense  value  as  a  neurovascular  tonic  and  stimulant, 
but  used  indiscriminately  and  without  any  reference  to  the  con- 
dition of  the  person  for  whom  it  is  prescribed  it  is  capable  of 
inflicting  serious  if  not  fatal  injury.  Under  the  impression  that 
is  will  harden  them  and  render  them  less  susceptible  to  colds, 
large  numbers  of  men  and  women,  entirely  unfit  physically  for 
any  such  shock,  are  in  the  habit  of  jumping  from  their  warm  beds 
into  intensely  cold  baths.  In  spite  of  their  screams  many  children 
are  subjected  to  the  same  Spartan  treatment,  in  entire  disregard 
of  the  fact  that  our  domestic  conditions  and  habits  of  life  are 
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widely  different  from  those  of  Leonidas  and  his  countrymen. 
Cold  bathing  is  not  adapted  to  those  who  are  physically  below 
par,  who  are  rheumatic,  or  who  have  any  inherited  or  acquired 
constitutional  fault  that  renders  them  incapable  of  easily  and 
promptly  overcoming  the  primary  depressing  effect  of  the  sudden 
change  of  temperature.  Even  for  those  who  have  none  of  these 
disabilities  it  is  better  that  the  cold  bath  should  always  be  preceded 
by  several  minutes  of  vigorous  exercise;  and  if  it  be  followed  by 
smart  friction  with  coarse  towels  or  flesh-brushes,  and  then  perhaps 
by  an  alcohol  rub,  the  prophylactic  power  of  this  remedy  against 
colds  will  be  wonderfully  increased. 

In  those  people  who  cannot  or  will  not  take  a  proper  amount 
of  exercise  we  must  resort  to  the  Turkish  bath  as  a  means  of 
keeping  surface  elimination  somewhere  near  the  normal.  But  it 
Ls  a  very  poor  substitute  for  exercise,  there  is  nothing  invigorating 
about  it,  and  it  is  no  more  than  a  lazy  man's  method  of  promoting 
skin-breathing.  All  the  contrivances  for  introducing  the  hot-air 
bath  into  the  home  that  have  appeared  within  the  last  few  years, 
while  being  of  value  to  a  limited  number  who  cannot  indulge  in 
any  vigorous  muscle  work,  are  objectionable,  because  they  tempt 
a  far  larger  number  of  indolent  patients  to  shirk  their  exercise 
and  content  themselves  with  the  temporary  and  deceptive  benefits 
of  this  therapeutic  measure. 

The  Turkish  bath  proper  has  often  seemed  to  be  harmful 
because  it  has  been  taken  too  frequently  or  because  certain  pre- 
cautions that  should  always  be  observed  have  been  neglected. 
Those  for  whom  we  advise  this  form  of  bath  should  be  told  never 
to  take  one  within  less  than  two  hours  after  a  meal,  to  always 
moisten  the  head  before  entering  the  hot-air  chamber,  and  not 
to  take  a  cold  plunge  afterward.  Unless  one  is  exceptionally  vig- 
orous it  is  safer  to  cool  off  gradually  under  a  shower,  the  tem- 
perature of  which  is  slowly  reduced,  than  to  subject  one's  self  to 
the  violent  shock  of  the  plunge. 

In  order  to  make  these  brief  remarks  upon  personal  hygie* 
complete  we  must  consider  for  a  moment  the  subject  of  clol 
The  not  infrequent  periods  of  intense  heat  during  our  f* 
justify  the  lightest  poissble  clothing  while  they  last,  ar 
extremes  of  cold  during  the  winter  will  require  an  univ 


of  protection ;  but  these  extremes  are  only  occasional,  and  probably 
a  medium  weight  of  woollen  underwear  is  theoretically  to  be  pre- 
ferred the  year  round.  Almost  from  October  to  May  it  is  the 
rule  that  our  dwellings  are  overheated.  No  system  of  warming 
our  houses  has  yet  been  devised  that  will  keep  them  automatically 
at  an  even  temperature,  and  consequently  we  are  constantly 
exposed  to  the  discomforts  and  dangers  (hat  attend  the  careless- 
ness or  ignorance  of  our  domestic  stokers.  It  will  be  readily 
apparent  then  that  if  we  are  enveloped  is  a  medium -weight 
underwear  we  will  be  enabled  to  save  much  time  and  trouble  in 
accommodating  ourselves  to  changes  of  temperature  by  simply 
altering  the  number  or  weight  of  our  outer  garments.  The  very 
heavy  woollens  that  many  people  wear  during  the  winter  are 
more  a  menace  than  a  protection  to  health.  When  thus  clothed 
the  skin  becomes  moist  and  relaxed  within  doors,  and  upon  going 
out  chilling  la  apt  to  occur,  even  in  spite  of  a  very  warm  outer 
coat  or  wrap.  There  is  another  class  of  people  who  seem  to  reg- 
ulate their  clothing  by  the  calendar  rather  than  by  the  thermom- 
eter. It  is  foolish  enough  to  commence  the  wearing  of  winter 
underclothing  with  the  beginning  of  November,  but  it  is  a  much 
more  dangerous  folly  to  abandon  it  for  a  thinner  texture  just 
because  there  happens  to  occur  a  mild  day  or  two  in  late  March 
or  early  April.  Our  climate  is  much  too  treacherous  to  permit 
any  such  trifling  with  it  as  this. 

I  cannot  conclude  this  sketch  of  the  general  treatment  of  these 
cases  without  advising  my  younger  readers,  those  who  may  not 
fully  appreciate  its  necessity,  to  pay  particular  attention  to  their 
patient's  vices.  In  men  we  have  to  contend  most  commonly 
with  tobacco,  alcohol,  and  sexual  excesses;  while  in  women  we 
must  take  account  of  bon-bons  and  sweets  of  all  kinds,  and  not 
infrequently  of  the  immoderate  use  of  coffee  and  tea,  particularly 
the  latter. 

For  the  man  with  nasal  or  throat  trouble  tobacco  is  a  decidedly 
noxious  weed.  It  is  not  only  an  active  local  irritant  when  either 
smoked  or  chewed,  but  if  used  at  all  freely  it  is  almost  certain  to 
provoke  more  or  less  gastric  catarrh,  which  will  impair  digestion 
and  nutrition  and  favor  the  continuance  of  any  catarrhal  process 
situated  in  the  upper  portions  of  the  digestive  or  air  tracts.     Alcohol 
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will  have  precisely  the  same  effect  and  an  even  more  marked 
action  in  producing  vascular  dilatation  and  general  congestion 
of  the  pharyngeal  and  respiratory  mucous  membranes. 

As  to  sexual  excesses,  they  are  of  such  frequent  occurrence  and 
are  so  potent  in  the  production  of  functional  disturbances  that  I 
offer  no  apology  for  introducing  here  an  abstract  of  some  notes 
on  the  subject  that  I  published  a  few  years  ago.  I  regard  it  as  too 
important  a  one  to  be  lightly  dismissed. 

"It  is  a  matter  of  common  knowledge  that  sexual  excitement, 
frequently  repeated  and  prolonged,  can  occasion  a  great  deal  of 
vascular  disturbance  within  the  nose.  A  fugitive  coryza  quickly 
following  upon  the  heels  of  a  venereal  debauch  is  an  instance  of 
this,  though  it  is  a  more  than  usually  pronounced  illustration  of 
the  effect  of  erotic  excitement  upon  the  nasal  vasomotor  mech- 
anism. Lesser  degrees  of  the  same  effect,  however,  are  of  much 
more  frequent  occurrence  I  suspect  than  many  of  us  believe; 
and  U  is  because  of  their  frequency  and  the  influence  they  exert 
in  aggravating  existing  nasal  disease  and  in  hampering  the  action 
of  local  or  general  treatment  directed  to  its  cure  that  they  become 
worthy  of  some  special  study. 

"Among  the  mass  of  our  patients  it  is  in  but  a  comparatively 
small  number  that  we  find  sexual  excitement  an  active  cause 
of  trouble.  For  the  sake  of  convenience  they  may  be  grouped 
within  two  fairly  well-defined  classes.  First  we  have  a  number 
of  young  people  whose  exposure  to  it  is  largely  innocent,  one 
might  almost  say  legitimate — I  mean  those  who  are  on  the  brink 
of  wedlock,  those  who  are  availing  themselves  of  the  privileges 
which  custom  accords  to  the  preliminary  betrothal.  Thackeray, 
in  his  'Shabby  Genteel'  story,  refers  to  them  as  'those  who  are 
legally  engaged  in  sighing,  gazing  into  one  another's  eyes,  hand- 
squeezing,  kissing,  and  so  forth  (for  with  such  outward  signs  I 
believe  the  passion  of  love  is  expressed).'  This  transition  stage 
between  celibacy  and  marriage  is  one  of  acknowledged  risk. 
Long  engagements  have,  for  many  excellent  reasons,  been  denoun- 
ced time  and  again;  and  the  intimacy  and  the  excess  of  tenderness 
which  too  commonly  accompany  them  are  accountable  for  much 
suffering,  both  immediate  and  remote.  As  long  as  'the  flesh 
and  the  devil'  are  mixed  up  with  human  love  affairs,  so  long  as 
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the  average  man's  love  is  so  strongly  sensual  and  so  feebly  spiritual, 
so  long  will  protracted  engagements  be  baneful. 

"  It  will  be  my  endeavor  to  show  by  a  single  example  how  the 
nose  and  its  diseases  may  be  affected  by  the  emotional  turbulence 
of  this  prenuptial  period.  It  is  that  of  a  young  woman  whom  I 
first  saw  in  October,  1893.  She  had  had  attacks  of  hay  fever  in 
each  of  the  three  preceding  years,  and  following  the  one  of  1893 
she  had  developed  symptoms  of  asthma.  The  nasal  examination 
disclosed  a  pair  of  turgescent  inferior  turbinates,  while  those 
immediately  above  them  were  found  greatly  hypertrophied,  and 
along  the  lower  margin  of  the  left  a  fringe  of  budding  polyps. 
These  latter  were  thoroughly  eradicated  with  the  curette  and  the 
bodies  themselves  reduced  by  a  few  repetitions  of  chromic  acid 
cauterization.  The  erectile  tissue  of  the  lower  turbinates  regained 
its  full  contractile  power  under  simple  astringent  medication,  the 
asthmatic  paroxysms  ceased,  and  the  next  two  years  passed  with 
no  recurrence  of  the  hay  fever.  The  early  months  of  1896  were 
spent  in  Florida,  and  when  my  patient  returned  to  Philadelphia 
she  was  wearing  an  engagement  ring.  The  man  in  the  case  was 
barely  twenty-five — a  veritable  Romeo  in  the  ardor  of  his  passion, 
and  blessed  with  enough  health  and  virility  for  two  ordinary 
men.  The  engagement  had  been  of  but  slightly  more  than  two 
months'  duration  when  the  young  woman  reappeared  in  my  office 
with  a  complaint  of  renewed  nasal  discomfort.  The  middle  tur- 
binates were  again  markedly  hyperaemic  and  the  lower  greatly 
engorged  dnd  prominent.  Two  or  three  weeks  of  the  local  treat- 
ment that  had  previously  been  successful  in  reducing  these  latter 
made  very  little  impression  upon  them  now,  and  a  threatened 
return  in  the  early  summer  of  the  hay  fever  symptoms  induced 
me  to  send  for  the  young  man  and  persuade  him  to  assist  me  in 
my  effort  to  relieve  the  sufferer  by  becoming  considerably  less 
demonstrative  of  his  affection  for  her.  Parenthetically  it  may 
be  hinted  that  sexual  intercourse,  even  though  carried  to  consid- 
erable excess,  is  less  provocative  of  damage  to  the  nasal  erectile 
structures  than  frequent  and  prolonged  sexual  excitement  which 
remains  ungratified.  For  so  young  a  man  this  one  received  my 
remonstrance  very  sensibly,  exercised  more  self-restraint  than  I 
had  expected,  and  with  the  result  that  within  a,  couple  of  weeks 
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the  engorged  turbinates  had  shrunken  almost  to  normal,  the 
hyperemia  of  the  middle  ones  was  scarcely  noticeable,  and  there 
was  an  entire  subsidence  of  nasal  symptoms.  The  inference  is 
unmistakable.  Nothing  would  be  gained  by  the  addition  of  other 
examples  more  or  less  reiterative  of  this  one,  but  I  may  be  par- 
doned for  alluding  to  the  tact  that  is  essential  in  securing  the 
cooperation  of  one  or  both  of  the  young  people  without  hurting 
their  feelings  or  giving  any  offence.  I  would  not  be  suspected 
of  wishing  to  dim  the  brightness  of  'love's  young  dream,'  but  if 
one  of  the  dreamers  chances  to  have  any  catarrhal  condition  of  the 
upper  air  tract,  a  few  judicious  words  counselling  patience  before 
and  moderation  after  marriage  may  if  heeded  be  preventive  of  a 
decided  aggravation  of  such  condition. 

"  I  pass  to  the  consideration  of  a  second  class,  the  members  of 
which,  however,  are  far  from  being  as  innocent  as  those  of  whom 
I  have  just  spoken.  It  is  composed  of  the  man-about-town, 
single  or  married,  youthful  or  mature,  the  sybarite,  the  volup- 
tuary,  the  libertine.  Whatever  we  may  choose  to  call  him,  he 
is  a  very  numerous  personage;  and  though  he  may  escape  those 
specific  diseases  which  so  frequently  roughen  the  way  of  this 
variety  of  transgressor,  yet  sooner  or  later  his  nose  may  become 
the  humble  agent  of  retributive  justice.  The  man  who  enters  a 
physician's  office  with  a  venereal  disease  anticipates  the  kind  of 
questions  he  will  be  asked,  and  is  generally  willing  to  answer  them 
unreservedly;  but  he  who  comes  to  the  rhinologist  with  merely 
a  complaint  of  nasal  obstruction,  of  more  or  less  rhinorrhoea, 
and  perhaps  of  some  dull,  frontal  headache  is  apt  to  be  astonished, 
and  not  unlikely  resentful,  if  he  be  closely  questioned  concerning 
his  sexual  morals.  I  do  not  know  whether  it  is  dread  of  the 
patient's  displeasure  or  simply  a  want  of  appreciation  of  the  fre- 
quency and  potency  of  this  genetic  factor  in  the  history  of  functional 
nasal  disturbance  that  leads  to  the  omission  of  such  inquiries, 
but  they  are  the  exception  rather  than  the  rule.  The  exercise 
of  a  little  discrimination,  of  perhaps  a  little  commonsense,  will 
protect  a  large  proportion  of  our  male  patients  from  being  sub- 
jected to  an  investigation  of  this  d-<  *  inany  others 
there  will  be  fair  reason  to  suspect  i  «e  there 
should  be  no  hesitation  in  either  c  *n 
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taking  the  fault  for  granted  and  dealing  with  it  frankly  and  vigor- 
ously. 

"I  have  met  with  sufficient  of  such  cases  during  the  past  few 
years  to  open  ray  eyes  to  the  fact  that  some  early  failures  to  effect 
in  them  decide*]  permanent  improvement  were  due  to  my  failure 
to  recognize  and  remove  the  principal  cause  of  their  annoying 
symptoms.  A  brief  reference  to  the  patient  who  first  enlightened 
me  on  this  point  may  be  of  interest. 

"He  was  a  widower,  just  turned  forty,  handsome,  well-read, 
widely  travelled;  a  man  of  most  versatile  cleverness— an  excel- 
lent musician,  something  of  an  artist,  and  an  occasional  writer  of 
very  fair  verse.  All  these  merely  personal  details  are  distinctly 
relevant,  l>ecause  they  are  the  very  things  which  make  a  man 
persona  grata  to  the  other  sex,  and  which  consequently  expose 
him  to  greater  temptations  than  his  less  attractive  fellow.  In 
such  men,  therefore,  we  may  look  much  more  confidently  for  easy 
virtue  as  an  exciting  cause  of  nasal  trouble  than  in  those  to  whom 
nature  has  l>een  less  kind.  This  man  recited  a  list  of  symptoms 
that  was  suggestive  of  enfeebled  vasomotor  control  over  the  circu- 
lation of  the  pituitary  membrane.  There  were  brief  intervals 
during  which  he  was  comparatively  comfortable;  but  the  greater 
part  of  the  time  he  was  seriously  annoyed  by  nasal  obstruction, 
by  marked  hypersecretion,  by  occasional  paroxysms  of  sneezing, 
and  by  some  dull,  frontal  headache.  An  accompanying  marginal 
blepharitis  also  testified  to  the  intranasal  irritation.  His  state- 
ment that  he  had  already  endured  considerable  treatment  was 
amply  confirmed  by  my  rhinoscopical  examination.  His  turbin- 
ates, both  inferior  and  middle,  presented  an  array  of  galvano- 
cautery  cicatrices  that  reminded  one  of  the  scarred  faces  of  the 
German  duelists.  This  seemed  to  have  been  the  favorite  local 
treatment;  but  in  addition  a  fancied  neurotic  temperament  had 
been  assailed  by  many  pills,  a  suspicion  of  gout  had  been  threatened 
with  drowning  by  gallons  of  lithia  water,  and  finally  someone 
had  tapped  both  his  antra  through  the  inferior  meatus  as  a  sort 
of  forlorn  hope.  It  was  only  a  happy  accident  that  saved  me 
from  the  fate  of  my  predecessors.  A  review  of  the  treatment 
he  had  received  yielded  me  little  hope  of  finding  anything  of 
promise  that  had  not  already  been  tried.     The  end  of  a  month 
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of  tentative  local  treatment,  of  regulation  of  diet,  exercise,  and 
some  other  matters  of  personal  hygiene  found  us  but  little  beyond 
the  point  from  which  we  had  started.  But  just  at  this  critical 
juncture,  when  I  could  detect  some  slight  signs  of  disappointment 
and  failing  confidence  on  the  part  of  my  patient,  a  bit  of  scandal 
came  to  my  aid.  It  was  the  whisper  of  an  intrigue  in  which  my 
patient  was  playing  the  r6le  of  Juan.  At  our  next  interview  he 
admitted  without  any  reluctance  the  habitual  looseness  of  his 
conduct  with  women.  He  made  no  attempt  to  conceal  his  amused 
incredulity  when  I  charged  this  vice  with  being  largely  responsible 
for  his  nasal  discomfort,  but  he  agreed  nevertheless  to  give  virtue 
a  month's  trial.  Not  to  rob  this  remedy  of  any  possible  credit, 
all  other  treatment  was  for  the  time  suspended.  Brief  as  it  was, 
the  period  of  probation  proved  more  than  sufficient  to  vindicate 
my  faith  in  the  prescription,  and  I  was  able  to  dismiss  my  patient 
with  the  assurance  that  his  best  safeguard  against  future  return 
of  this  trouble  would  lie  a  rigid  observance  of  the  spirit  as  well 
as  the  letter  of  the  seventh  commandment.  It  is  always  my 
endeavor  to  he  as  sparing  as  possible  in  the  use  of  drugs;  but  in 
cases  such  as  this,  where  from  long  disuse  self-control  has  under- 
gone a  shameful  enfeeblement,  the  bromides  or  any  of  the  other 
anaphrodisiacs  may  be  utilized  to  dull  the  vicious  appetite  until 
sufficient  will-power  is  regained  to  conquer  it  completely." 

Finally,  the  intemperate  use  by  women  of  all  kinds  of  sweets, 
of  coffee  and  tea,  and,  in  these  degenerate  days,  of  even  alcoholic 
stimulants,  may  seem  too  insignificant  or  of  too  infrequent  occur- 
rence to  deserve  notice;  but  it  is  to  be  remembered  that  anything 
which  tends  to  disturb  the  stomach,  to  excite  fermentative  dys- 
pepsia or  other  digestive  fault,  is  not  to  be  sneered  at  as  being 
unworthy  of  investigation  and  correction. 

Local.— If  the  foregoing  general  measures  are  as  strongly 
insisted  upon  by  the  doctor  and  carefully  observed  by  the  patient 
as  I  have  urged  should  be  done,  the  simple  catarrhal  process 
affecting  the  nose,  and  probably  to  some  extent  the  nasopharynx, 
will  almost  subside  of  itself.  Its  disappearance  can  be  consider- 
ably hastened,  however,  by  appropriate  local  management. 
Remembering  that  the  nasal  mucous  membrane  is  always  hyper- 
sensitive at  the  commencement  of  treatment,  tin-  preliminary  whiff 
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or  two  of  the  1  per  cent,  cocaine  spray  is  to  be  recommended.  Dur- 
ing the  few  moments  that  are  required  for  this  to  exert  its  effect 
the  patient's  mouth  may  be  opened  and  his  fauces  and  throat 
sprayed  with  the  cleansing  alkaline  solution.  The  nasal  speculum 
is  then  introduced  and  the  fossae  thoroughly  washed  out.  No 
meatus  should  escape,  and  if  any  of  them  should  be  shut  off 
by  swelling  of  the  lower  or  middle  turbinates,  these  should  be 
reduced  by  lightly  brushing  them  with  the  cotton  carrier  dipped 
in  a  2  per  cent,  solution  of  cocaine.  The  chambers  are  then 
resprayed  with  the  wash,  and  this  may  be  followed  for  the  first 
treatment  or  two  by  the  1  to  3  witch-hazel  solution.  In  the  wake 
of  this  we  may  moisten  the  cotton  tip  of  our  applicator  with  the 
benzoinol  solution  of  camphor  and  menthol  (aa  gr.  x-f 3j)  and 
carry  it  through  the  lower  meatus  back  to  the  pharyngeal  wall. 
On  withdrawing  it  it  should  be  swept  outward  beneath  the  lower 
border  of  the  inferior  turbinate  and  the  space  between  this  body 
and  the  outer  wall  thoroughly  mopped  and  medicated.  Sur- 
prising quantities  of  mucus  arc  apt  to  collect  in  this  space  and 
remain  there  in  spite  of  the  spray  and  vigorous  blowing  of  the  nose. 
The  upper  portion  of  the  fossa  is  usually  too  sensitive  to  permit 
of  its  treatment  by  the  applicator,  and  so  we  may  resort  to  a 
benzoinol  or  albolene  spray  for  the  purpose  of  reaching  its  recesses. 
One  or  the  other  of  these  used  as  a  base  may  contain  other  more 
active  agents  in  solution,  and  an  excellent  formula  is  this  of  Dou- 
glass. 


If.    Thymol 
Menthol 
Eucalyptol 
01.  cubebre 
Benzoinol 
Ol.  rosao 


gr.x. 


gr. 
gtt.  xx. 
gtt.  xl. 
f3vj. 
gtt.  x.— M. 


A    little  sneezing    may    follow    this   treatment,  but  in   a   few 

moments  the  nasal  chambers  will  feel  delightfully  clean,  clear, 

and  comfortable.    A  few  repetitions  of  such  treatment  at  intervals 

of  two  or  three  days  will  materially  lessen  the  hyperesthesia  of 
the  tissues  and  prepare  them  for  something  more  energetic. 
This  may  be  ttoulton's  solution,  which  will  displace  the  witch- 
hazel.     Though  a  little  pungent  at  first,  this  is  not  unpleasant,  and 
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after  a  brief  course  of  it  the  mucous  membrane  gradually  loses  its 
sluggish  hyperemia,  the  relaxed  erectile  tissue  contracts  some- 
what, and  the  oversensibility  of  the  nose  to  draughts,  dust,  etc., 
will  be  found  to  have  diminished.  Should  some  of  this  still 
remain,  however,  and  the  turbinates  continue  to  become  overdis- 
tended  with  annoying  frequency,  a  light  touching  of  them  with 
fused  chromic  acid  crystal  will  almost  invariably  restore  their 
normal  contractility.  No  broad  band  or  even  thin  line  of  this  is 
to  be  drawn  upon  their  surface,  but  they  are  merely  to  be 
touched  at  a  few  of  their  more  prominent  points. 

It  is  superfluous  to  add  that  the  patient's  share  in  the  local 
treatment  will  be  the  daily  use  of  the  Dobell  or  other  alkaline 
wash.  He  is  to  be  shown  how  to  use  this  properly,  and  the  nasal 
chambers  should  be  well  cleansed  with  it  morning  and  evening. 

Purulent  Rhinitis. — The  purulent  rhinitis  of  children,  leading 
as  it  often  does  to  the  atrophic  form  of  catarrh,  deserves  some 
special  attention.  In  this  disease  there  is  not  only  more  or  less 
inspissation  of  the  muco-pus  and  consequent  crust-formation 
within  the  nose,  but  in  the  vestibule  and  along  the  borders  of 
the  alee,  as  a  result  of  the  irritating  quality  of  the  secretion,  there 
is  apt  to  be  considerable  eczema. 

It  is  highly  important  that  this  affection,  perfectly  innocent 
and  simple  in  its  nature,  should  not  be  confused  with  congenital 
nasal  syphilis,  which  is  so  notoriously  destructive  in  its  effects. 
In  the  one  disease  we  find  upon  cleansing  the  fossee  a  perfectly 
intact  though  highly  catarrhal  mucous  membrane;  whereas  in 
the  other  we  will  find  erosions,  probably  ulcerations,  and  possibly 
denuded  and  necrosed  bone.  With  such  conditions  we  will  have 
some  blood  mingled  with  the  discharge,  which  will  also  be  dis- 
tinctly fetid.  There  can  scarcely  be  any  diagnostic  doubt  in  the 
presence  of  such  lesions,  but  nevertheless  a  careful  examination 
of  the  parents  should  be  made,  in  order  that  the  diagnosis  may  be 
positive. 

The  treatment  of  purulent  rhinitis  will  demand  more  fre- 
quent cleansing  than  the  ordinary  morning  and  evening  use  of 
the  spray,  and  if  the  child  will  not  submit  to  the  employment 
of  the  atomizer  the  mother  or  nurse  should  use  the  rubber- 
ball  syringe,  the  soft,  flexible  tip  of  which  will  cleanse  without 
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injuring  the  intranasal  structures.  After  thorough  cleanliness  has 
been  secured  a  mildly  astringent  solution  should  be  used  in  the 
same  manner  as  the  wash.  The  object  of  this  will  be  not  only 
to  reduce  the  hyperemia  present,  but  to  restrain  the  rapid  cell 
desquamation  which  is  the  chief  characteristic  of  this  disease. 
Sulphocarbolate  of  zinc,  five  grains  to  the  ounce,  is  a  very  satis- 
factory astringent,  or  in  the  place  of  this  we  may  use  the  glycerole 
of  tannin.  This  may  be  given  to  the  attendant,  and  every  even- 
ing at  bedtime,  after  the  use  of  the  wash,  a  little  of  it  may  be 
introduced  upon  a  camel's  hair  brush  within  each  nostril.  In 
obstinate  cases  nitrate  of  silver,  three  to  five  grains  to  the  ounce, 
may  be  employed  in  the  same  way.  The  general  comliiimi  of 
these  children  should  be  brought  to  the  highest  point  possible. 
They  should  spend  the  greater  part  of  the  day  out-of-doors  in 
the  sunshine  and  fresh  air,  and  their  food,  clothing,  and  bathing 
should  be  closely  supervised.  Tonics  may  be  given  if  necessarv, 
but  exercise  and  the  oxygen  of  a  pure  atmosphere  are  vastly 
better  than  those  of  the  pharmacopoeia. 

2.  Hypertrophic  Rhinitis. 

The  term  hypertrophic  as  here  used  should  be  taken  in  a  lim- 
ited sense  as  indicating  merely  the  enlargement  of  the  turbinated 
bodies,  and  not  as  descriptive  of  the  actual  pathological  change 
that  has  occurred  in  their  component  tissue  elements. 

Etiology. — Whatever  may  originate  and  maintain  a  catarrhal 
hyperemia  of  the  nasal  mucous  membrane  may  contribute  to  the 
birth  and  growth  of  the  disease.  What  has  been  said,  therefore, 
of  the  causation  of  simple  chronic  rhinitis  is  equally  applicable  to 
this  affection.  The  simple  chronic  catarrh  is  itself  always  pre- 
liminary to  the  hypertrophic  form,  but  the  progressive  connective 
tissue  hyperplasia  which  distinguishes  this  latter  disease  is  not  the 
invariable  outcome  of  the  simple  catarrh.  On  the  contrary,  a 
purulent  rhinitis  of  chronic  type  may  gradually  supplant  the 
simple  process,  and  this  be  but  the  stepping-stone  to  the  atrophic 
form  of  rhinitis;  or,  on  the  other  hand,  the  catarrh  may  remain 
persistently  simple  for  long  periods,  without  any  tissue  increase 
or  degeneration  worth  mentioning. 

Headed  oy  Bosworth,  a  number  of  rhmologists  contend    that 
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the  invariable  precedent  of  tnrbinal  hypertrophy  some  form 
of  anterior  nasal  obstruction.  This  may  be  a  septal  deformity, 
collapse  of  the  ala*,  or  perhaps  the  presence  of  a  neoplasm. 

The  theory  of  their  action  is  eminently  simple.  As  a  conse- 
quence of  the  opposition  which  they  offer  to  the  entrance  of  air 
during  inspiration,  a  partial  vacuum  is  created  within  that  portion 
of  the  nasal  chamber  behind  them.  This  being  lined  by  a  soft  and 
yielding  tissue  the  vessels  of  which  dilate  in  the  elTort  to  fill  this 
vacuum,  an  increased  supply  of  blood  is  occasioned  which  exag- 
gerates normal  nutritive  processes  and  gives  rise  to  abnormal 
tissue  growth.  No  exception  can  be  taken  to  this  theory  as 
accounting  for  a  large  proportion  of  the  cases  of  hypertrophic 
rhinitis,  but  a  large  number  .till  is  left  which  cannot  be  so  ex- 
plained. These  latter  we  must  be  content  to  regard  as  the  out- 
come of  a  long-standing,  simple  catarrh,  the  determining  and 
predisposing  causes  of  which  have  already  l>een  mentioned. 

Pithology. — Increased  blood  supply  being  within  certain  limits 
synonymous  with  increased  nutrition,  it  is  obvious  that  wilh 
favoring  local  and  general  conditions  overgrowth  of  the  con- 
stituent tissues  of  the  turbinated  bodies  can  lie  only  a  question 
of  time.  This  hyperplasia  does  not  always  involve  the  different 
tissues  equally.  At  times  the  turbinate  enlargement  is  chiefly  of 
a  vascular  nature,  it  being  due  to  dilatation  of  the  large  venous 
sinuses  and  to  numerical  increase  of  the  arterioles  and  capillaries. 
Again,  it  may  be  principally  dependent  upon  hyperplasia  of  the 
connective  tissue  and  glandular  elements  of  the  submucous  layer. 
Whatever  the  differences  of  detail  that  the  microscope  may  dis- 
close, however,  the  gross  result  is  always  the  same — such  an 
increase  in  the  size  of  the  turbinate  dial  the  normal  capacity  of  the 
nasal  fossie  is  seriously  diminished,  and  as  a  consequence  of  this 
a  proportionate  diminution  in  the  functional  activity  of  the  nose. 

STmptomatology. — The  symptoms  that  accompany  and  testify 
to  the  pathological  alterations  within  the  nose  proceed  from  dis- 
turbance of  nasnl  respiration  and  secretion,  and  in  a  limited 
degree  of  the  sense  of  smell.  There  are  in  addition  associated 
symptoms  involving  the  eyes  and  ears,  and  in  patients  of  a  neu- 
rotic turn  there  are  apt  to  be  headaches  and  other  nerve  symptoms 
of  a  reflex  nature.     These  are  particularly  apt  to  occur  in  those 
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cases  which  present  a  marked  degree  of  enlargement  of  the  middle 
turbinates.  Such  a  hypertrophy  of  these  as  will  bring  them  in 
contact  with  the  septum  may  occasion  not  only  neuralgias  and 
other  symptoms  of  nerve  pressure,  but  drainage  from  the  upper 
meatus  will  be  more  or  less  obstructed,  leading  to  retention  of 
secretion  and  the  irritation  which  will  accompany  its  decom- 
position. Again,  overgrowth  and  impaction  of  these  bodies  will 
be  attended  by  disturbance  of  circulation  in  the  lymphatic  and 
venous  channels  which  connect  them  with  the  base  of  the  brain. 
It  is  in  this  close  anatomical  connection  that  we  will  find  the 
explanation  of  many  cases  of  obstinate  frontal  headache  and  per- 
sistent mental  hebetude  in  middle  turbinate  hypertrophy.  These 
bodies,  therefore,  should  always  be  examined  most  carefully,  and 
we  will  be  well  repaid  for  the  study  that  we  devote  to  them  by 
often  discovering  in  their  diseased  conditions  the  cause  of  many 
obscure  symptoms  that  may  have  quite  defied  diagnosis  by  others. 
One  of,  if  not  indeed  itself  the  most  noticeable  of  the  symptoms 
of  hypertrophy  of  the  lower  turbinates,  is  the  mouth-breathing 
that  is  always  present,  if  not  throughout  the  whole  twenty-four 
hours  at  least  during  that  portion  of  it  given  to  sleep.  As  a  con- 
sequence of  it,  and  in  direct  proportion  to  its  constancy,  there  is 
dryness  of  the  pharynx  and  larynx,  some  huskiness  and  alteration 
in  the  quality  of  the  voice,  and  perhaps  a  tendency  to  clear  the 
throat  rather  frequently.  The  sense  of  fulness  or  pressure  within 
the  nose  is  quite  frequent,  and  with  this  some  dull  frontal  head- 
ache is  commonly  associated.  The  secretory  disturbance  varies. 
Although  it  is  as  a  rule  diminished  in  amount,  there  may  be  a 
seeming  increase  owing  to  the  fact  that  it  is  of  thicker  consist- 
ence than  normal  and  its  accumulation  necessitates  a  more  fre- 
quent use  of  the  handkerchief.  As  would  naturally  be  supposed, 
it  is  most  noticeable  in  the  morning  on  rising;  and  it  is  also  at 
this  hour  that  the  dryness  of  the  mouth  and  throat  is  most  pro- 
nounced as  a  result  of  the  night  of  mouth-breathing.  The  eyes 
are  quite  often  the  seat  of  a  marginal  blepharitis,  and  the  lumen 
of  the  nasolacrvmal  canal  mav  be  seriouslv  narrowed  by  obstruc- 
tive  enlargement  of  the  lower  turbinated  body.  Impaired  audi- 
tion and  tinnitus  may  follow  an  extension  of  the  catarrhal  process 
to  the  Eustachian  tube  and  middle  ear. 
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Inspection  of  the  fossae  discovers  a  group  of  turbinates  of  a 
much  deeper  color  than  that  of  health,  and  perhaps  this  may  be 
somewhat  obscured  by  the  presence  of  more  or  less  secretion. 
Portions  of  this  will  probably  have  undergone  inspissation,  and 
small  flakes  or  thin  crusts  may  be  found  on  the  septum  or  upon 
the  sloping  surfaces  of  the  turbinates.  These  are  quickly  ex- 
pelled, however,  and  never  remain  long  enough  to  acquire  any 
size  or  to  occasion  any  odor.  The  amount  of  hypertrophy  present 
cannot  be  accurately  estimated  by  mere  inspection,  and  so  with 
the  cotton-carrier  we  brush  a  little  of  a  4  per  cent,  solution  of 
cocaine  over  the  surface  of  the  enlarged  turbinates,  and  at  the  end 
of  four  or  five  minutes  note  the  shrinkage  that  it  has  effected. 
In  genuine  hypertrophy  this  will  be  very  slight,  whereas  in  mere 
temporary  engorgement  of  the  erectile  tissue  complete  collapse 
will  have  occurred.  Without  the  assistance  of  cocaine  we  may 
distinguish  with  a  fair  degree  of  certainty  between  these  two 
conditions,  by  pressing  upon  the  swollen  body  with  the  naked 
probe.  In  hypertrophy,  though  the  pitting  will  be  slight  it  will 
be  but  slowly  effaced  upon  removal  of  the  pressure,  while  in 
simple  vascular  dilatation  the  pitting  though  deep  will  remain 
but  a  moment. 

The  hyperplastic  process  is  seldom  evenly  distributed  through- 
out the  whole  extent  of  the  middle  and  lower  turbinates,  but  is 
apt  to  be  more  pronounced  at  some  points  than  at  others,  and  this 
gives  rise  at  times  to  considerable  irregularities  of  these  bodies. 
One  of  the  most  common  of  these  is  the  very  great  hypertrophy 
of  the  posterior  extremity  of  the  inferior  turbinate.  In  the  rhino- 
scopy mirror  this  is  seen  as  a  large  and  rather  pale  mass,  with 
rough,  mulberry-like  surface,  which  may  almost  completely 
occlude  the  lower  and  middle  meatuses. 

In  the  diagnosis  of  this  disease  the  lower  turbinates  are  much 
less  apt  to  puzzle  the  beginner  than  the  middle  ones.  These 
latter  are  but  rarely  as  easily  and  completely  examined  as  are 
the  inferior  bodies.  There  are  several  conditions  which  may 
make  their  satisfactory  inspection  a  matter  of  considerable  diffi- 
culty. A  deflection  of  the  septum  or  a  ridge  of  any  prominence 
upon  it  will  partially  conceal  them;  a  more  than  usually  promi- 
nent bulla  ethmoidalis  may  project  itself  inward  beneath  their 
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anterior  extremities,  and  so  obstruct  our  view  of  them;  or  fii 
ally  a  congenital  narrowness  of  the  nasal  fossa  will  limit  our 
view  to  merely  their  lower  borders  and  leave  us  quite  in  the  dark 
as  to  their  real  bulk.  Experience  and  habitual  care  in  the  ex- 
amination of  these  bodies,  however,  will  do  much  to  enable  us 
to  judge  from  the  appearance  of  a  comparatively  small  portion 
of  them  as  to  the  condition  and  size  of  the  remainder.  Cocaine 
and  the  suprarenal  solution  applied  to  the  enlarged  lower  tui 
binate  and  to  the  usually  thickened  septal  mucous  membrane 
will  frequently  lead  to  the  exposure  of  much  more  of  the  middle 
turbinates  than  we  could  otherwise  see.  When  they  share  in  the 
hyperplastic  process  U  is  as  a  rule  their  anterior  extremities  and 
tlie  anterior  half  of  their  lower  borders  that  show  the  greatest 
enlargement.  In  gouty  or  neurotic  patients  who  are  subject  to 
neurovascular  disturbance  within  the  nose,  or  in  those  who  have 
a  purulent  inflammation  of  the  frontal  or  maxillary  sinuses  or  of 
the  ethmoidal  cells,  it  frequently  happens  that  the  middle  turbin- 
ates are  swollen,  boggy,  and  (edematous.  It  is  highly  important 
that  such  a  condition  and  its  cause  be  clearly  recognized,  and  that 
it  be  not  regarded  and  treated  as  a  phase  of  hypertrophic  change. 

Diagnosis. — In  the  absence  of  neoplasms  or  septal  deformities 
the  complaint  from  the  patient  that  there  is  always  more  or  less 
obstruction  to  nasal  breathing,  or  that  there  is  never  perfect  free- 
dom of  respiration  through  this  cavity,  are  almost  enough  of 
themselves  upon  which  to  found  a  diagnosis.  The  turbinal  swell- 
ings that  result  from  suspension  of  vasomotor  control  over  the 
capillaries  and  venous  sinuses  are  usually  of  brief  (Juration,  and 
though  they  may  occur  quite  frequently  in  those  of  gouty  or  neu- 
rotic tendencies,  yet  there  are  periods  of  complete  remission 
during  which  nasal  breathing  is  carried  on  uninterruptedly  and 
without  the  slightest  effort.  This  cannot  be  said  of  hypertrophic 
rhinitis,  in  which  disease  there  is  a  certain  amount  of  obstruction 
that  is  constant.  While  examination,  therefore,  will  confirm  our 
suspicions  and  enable  us  to  ascertain  just  the  amount  of  hyper- 
trophy with  which  we  have  to  deal,  we  may  yet  be  pretty  well 
assured  of  the  nature  of  the  disease  before  the  examinatii 
is  made. 

Attention  may  here  be  called  to  a  rather  singular  fact  in  coi 
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nection  with  nasal  obstruction  in  general,  and  that  is  that  it  is 
exceptional  for  patients  to  be  able  to  say  with  any  positiveness 
which  nasal  fossa  is  the  more  obstructed.  Even  when  one  side 
is  quite  clear  and  the  other  markedly  stenosed  it  is  not  infre- 
quent for  patients  to  indicate  the  open  sides  a  being  the  one 
through  which  they  breathe  with  the  less  freedom.  Such  uncer- 
tainty and  actual  blunders  indicate  nothing  more  probably  than 
a  great  lack  of  observation  on  the  part  of  the  patient. 

Prognosis. —In  uncomplicated  cases  we  may  safely  promise 
to  remove  the  obstruction  and  restore  normal  nasal  respiration; 
yet  this  may  require  some  time  for  its  accomplishment  and  we 
should  be  cautious  about  naming  a  definite  period.  If  the  hyper- 
trophy has  been  of  long  standing  also  and  of  marked  degree  we 
should  not  be  rash  in  promising  complete  relief  to  the  secretory 
disturbances.  The  normal  functional  activities  of  the  mucous 
membrane  will  have  been  somewhat  crippled  by  the  prolonged 
catarrh  and  hyperplasia,  and  a  certain  amount  of  this  may  be 
permanent  in  spite  of  (he  most  judicious  treatment. 

Even  with  the  most  energetic  care  on  the  part  of  the  physician 
so  much  of  the  certainly  and  rapidity  of  cure  depend  upon  the 
complete  and  unremitting  cooperation  of  the  patient  that  our 
prediction  regarding  the  result  must  always  l>e  conditional. 

Treatment. — In  commencing  the  treatment  of  these  cases  it  is 
desirable  that  we  have  a  well  defined  idea  of  what  we  wish  to 
accomplish.  Our  ultimate  object,  of  course,  is  lo  reduce  the 
hypertrophied  bodies  to  such  an  extent  that  nasal  respiration 
will  be  reestablished  and  again  become  the  method  observed  at 
night  as  well  as  during  the  day;  but  in  the  accomplishment  of 
this  we  should  never  employ,  if  it  shall  be  possible  to  avoid  them, 
such  measures  as  will  impair  to  any  appreciable  extent  the  future 
functional  value  of  the  nose  This  is  a  feature  of  the  treatment 
that  should  never  be  lost  sight  of,  and  if  it  be  accorded  the  re- 
spect that  it  deserves  radical  surgical  procedures  will  be  held 
in  reserve  as  last  resorts,  and  if  finally  adopted  will  be  strictly 
limited  to  the  necessities  of  the  case.  A  very  large  proportion  of 
hypertrophic  catarrhs  will  yield  to  conservative  measures,  and  I 
know  of  nothing  that  has  subjected  rhinology  to  so  much  severe 
and    deserved   censure  as  the  recent  and  happily  fast  waning 
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vogue  of  the  galvanocautery.  Unquestionably  valuable  as  this 
aid  is  when  judiciously  employed,  it  is  humiliating  to  reflect  upon 
the  shameful  manner  in  which  it  has  been  abused.  Instead  of 
being  a  last  it  has  too  often  been  a  first  resort  of  the  ignorant  and 
thoughtless,  and  the  amount  of  injury  that  has  been  inflicted  by 
it  is  incalculable.  It  is  important  then  that  the  patient  shall 
be  made  to  understand  that  an  established  pathological  process 
which  is  the  outcome  of  months  or  years  of  a  chronic  inflamma- 
tion is  not  to  be  overcome  in  a  few  days  or  weeks.  It  Is  quite 
true  that  the  mere  mechanical  effect  of  this  inflammation — the 
obstructive  hyperplasia — can  quickly  be  gotten  rid  of  by  means 
of  the  cautery,  snare,  or  other  instrument;  but  the  process  itself 
requires  much  more  time  for  its  arrest,  and  if  we  are  not  per- 
mitted to  secure  this  by  having  a  sufficient  period  allowed  us  for 
its  treatment  a  recurrence  of  the  obstructon  will  be  but  a  ques- 
tion of  time.  It  will  be  readily  perceived  then  that  the  restoration 
of  the  normal  patency  of  the  nasal  chambers  is  but  a  portion  of 
our  work.  The  measure  of  our  success  in  treatment  will  be  found 
in  the  permanency  of  the  relief  that  we  afford. 

Upon  the  completion  of  the  examination  of  the  nose  and  throat 
and  the  establishment  of  the  diagnosis  we  are  not  prepared  to 
commence  the  local  treatment  until  we  have  subjected  the  patient 
to  a  thorough  questioning  concerning  his  general  health,  his  occu- 
pation, and  his  habits  of  diet,  exercise,  dress,  and  bathing.  As 
to  his  general  health,  we  should  make  ourselves  familiar  with  every- 
thing of  a  systemic  nature  that  can  exert  any  favoring  influence 
upon  the  local  disease.  Diathetic  disorders  should  be  care- 
fully searched  for,  and  even'  organ  should  be  examined  that 
we  may  know  whether  it  is  guilty  or  innocent  of  being  a  contrib- 
uting factor.  There  is  no  mystery  about  the  success  that  comes 
of  being  thorough,  nor  is  there  anything  surprising  in  the  inev- 
itable failure  that  attends  carelessness.  A  great  deal  of  tact  must 
usually  be  employed  in  persuading  men  to  reduce  their  allowance 
of  tobacco  and  alcohol,  and  women  their  sweets  and  coffee  and 
tea.  The  excessive  use  of  the  latter  two  articles  is  much  more 
common  than  may  l>e  usually  supposed,  and  should  always  be 
inquired  about.  Our  greatest  difficulty  in  the  general  manage- 
ment of  the  patient,  however,  will  be  encountered  in  the  effort  to 
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overcome  the  habit  of  overeating  and  the  indisposition  to  take  a 
proper  amount  of  exercise.  It  will  not  be  one  or  a  dozen  warn- 
ings that  will  correct  these  matters,  but  our  inquiries  and  protests 
must  be  repeated  again  and  again  until  the  patient  is  weary  of  his 
own  weakness  and  cannot  excuse  his  indiscretions  by  any  indif- 
ference to  them  on  our  part. 

Having,  so  far  as  possible,  cleared  from  our  path  all  these 
obstructions  to  a  successful  issue,  we  are  ready  to  attack  the 
disease  locally.  Here  our  energies  will  be  wholly  directed  to 
arresting  the  catarrhal  process  and  effecting  retrograde  changes  in 
and  the  absorption  of  the  tissue  hyperplasia  that  it  has  occasioned. 
I  think  that  it  may  be  of  greater  practical  assistance  to  the  beginner 
to  give  him  an  outline,  subject  of  course  to  modifications,  of  the 
routine  office  treatment  of  a  case  of  this  kind,  as  nearly  as  possible 
as  he  would  conduct  it  himself.  In  chronic  as  in  acute  rhinitis 
the  mucous  membrane  is  at  first  highly  sensitive,  and  the  prelimi- 
nary momentary  spray  of  the  1  per  cent,  cocaine  solution  will  be 
desirable.  While  this  is  taking  effect  two  or  three  applicators 
may  be  tipped  with  cotton  and  laid  upon  the  table,  and  then  the 
alkaline  wash  should  be  sprayed  gently,  but  pretty  generously, 
into  the  nasal  chambers.  If  any  quantity  of  secretion  be  present 
it  should  now  be  blown  from  the  nose  and  the  spraying  repeated. 
This  second  supply  of  the  solution  is  to  be  drawn  back  and  down 
into  the  throat  by  the  patient  and  then  expectorated.  If  the  ante- 
rior hypertrophy  or  engorgement  of  the  lower  turbinals  be  so  great 
that  the  upper  portions  of  the  fossae  are  not  reached  by  the  spray, 
one  of  the  cotton-carriers  may  be  moistened  with  a  2  per  cent,  solu- 
tion of  cocaine  and  applied  to  the  most  prominent  portions  of  the 
bodies.  The  middle  as  well  as  the  inferior  should  be  reduced  in 
this  way  if  necessary,  and  the  spray  then  used  as  often  as  may  be 
required  to  obtain  proper  cleanliness.  At  the  first  visit  of  the 
patient  it  will  not  be  wise  to  introduce  so  vigorous  a  remedy  as 
iodine  in  any  of  its  solutions  into  the  nose.  It  will  be  better  to 
prepare  the  tissues  somewhat  by  using  at  this  time  a  mild  astrin- 
gent spray  like  the  witch-hazel  solution,  and  follow  this  with 
some  of  the  camphor-menthol  mixture  on  the  applicator.  This 
latter  may  be  gently  brushed  over  the  surface  of  both  the  middle 
and  lower  turbinals   and  carried  back  to  the  pharyngeal  wall. 
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It  leaves  a  pleasant  odor  and  sensation  behind  it,  and  the  par 
tient  departs  feeling  much  the  more  comfortable  for  his  first 
treatment.  During  the  ensuing  day  or  two  he  will  use  an  alka- 
line spray  morning  and  evening  at  his  own  home,  and  when  he 
returns  for  the  second  treatment  the  nose  will  be  found  decidedly 
less  sensitive  than  at  the  first.  At  this  visit,  therefore,  after  the 
essential  cleansing  and  a  slight  2  per  cent,  cocainization  of  the  more 
sensitive  middle  turbinates,  iodine  as  combined  in  the  Boulton  solu- 
tion (page  78)  may  be  sprayed  into  the  nose.  This,  like  the  wash, 
is  to  be  drawn  back  by  the  patient  so  that  the  catarrhal  naso- 
pharynx may  share  the  good  effects  of  the  medicament.  More 
or  less  sneezing  and  increased  flow  of  serum  will  be  caused  by 
this  solution,  and  for  the  next  ten  or  fifteen  minutes  the  patient 
will  feel  as  though  he  had  caught  a  fresh  cold.  When  he  re- 
turns once  more  to  your  office,  examination  of  the  nose  will 
discover  that  the  more  superficial  evidences  of  catarrh  are  disap- 
pearing. The  hyperemia  will  be  less  distinct,  the  submucous 
infiltration  will  have  receded  to  some  extent,  there  will  probably 
already  be  perceptible  some  little  shrinkage  of  the  turbinates, 
and  the  sensibility  of  the  mucous  membrane  will  have  markedly 
lessened.  Having  reached  this  point,  therefore,  we  may  advance 
another  step  in  the  energy  of  our  treatment  by  using  iodine  in 
stronger  solutions.  There  are  three  commonly  used  formulae  in 
which  glycerine  is  employed  as  the  vehicle,  and  I  give  them  here 
side  by  side: 


I. 

II. 

III. 

I*. 

Iodin 

.  gr.  viij. 

gr.  xij. 

gr.  xvj. 

Potass,  iodid. 

.  gr.  xxiv. 

gr.  xxxvj. 

gr.  xlviij. 

Glycerin i  .  . 

.  fjss. 

f3ss. 

fSss.— M. 

The  third  of  these  is  almost  never  used  unless,  perhaps,  in 
some  very  obdurate  case  of  atrophic  rhinitis.  The  first  two  are 
quite  sufficient  to  secure  all  the  effect  that  iodine  is  capable  of 
exerting  in  hypertrophic  rhinitis.  We  begin,  of  course,  with  the 
weaker  of  the  two,  and  before  we  introduce  it  within  the  nose  it 
is  no  more  than  humane  to  lightly  brush  the  lower  border  of  the 
inferior  turbinates  with  a  2  per  cent,  solution  of  cocaine.  This 
may  be  immediately  followed  by  the  iodine  preparation,  which 
will    be    restricted    entirely   to   the   lower   meatus.     Indeed,   the 
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cotton  wet  with  it  is  kept  almost  upon  the  floor  of  the  nose,  and 
merely  swept  outward  beneath  the  border  of  (he  turbinate  instead 
of  being  carried  upward  over  its  surface.  This  is  a  very  pungent 
application,  and  in  the  hy  penes  the  tic  nose  a  little  of  it  goes  a 
great  way.  The  first  few  times  that  it  is  used  it  is  apt  to  occa- 
sion profuse  lacrymalion,  sneezing,  and  serous  rhinorrhcea.  Its 
application  should  be  quickly  followed  by  one  of  the  soothing, 
oily  sprays,  a  very  excellent  one  being  the  formula  of  Douglass  (page 
92).  The  effect  of  this  iodine  solution  is  to  stimulate  the  some- 
what sluggish  capillar;'  circulation  and  to  provoke  some  con- 
traction of  the  dilated  venous  sinuses.  Glandular  action  also  is 
aroused,  and  the  secretion  becoming  more  fluid  is  much  more 
easily  expelled.  With  improved  vascular  tension  the  natural 
aljsorptive  processes  are  stimulated,  and  in  the  less  mature  hyper- 
trophies, those  in  which  organization  of  the  newly-formed  tissue 
is  not  so  far  advanced,  a  decided  reduction  may  be  effected  in  a 
few  weeks  by  this  method  alone.  After  a  few  repetitions  of  the 
iodine  it  may  be  carried  very  gently  up  into  the  middle  meatus, 
and  the  middle  turbinate,  if  engorged  or  hyperplastic,  lightly 
mopped  with  it.  After  some  two  or  three  weeks,  when  the  nose 
has  become  somewhat  tolerant  of  this  No.  1  solution,  and  the 
amount  of  inflammatory  reaction  occasioned  by  it  is  too  slight  to 
be  of  value,  we  must  substitute  for  it  the  solution  of  next  greater 
strength.  This  will  stimulate  anew  the  activity  of  absorption, 
and  further  reduction  of  the  hyperplasia  may  be  looked  for.  If 
the  patient  shall  be  conscientious  in  his  observance  of  our  instruc- 
tions concerning  his  personal  hygiene,  it  is  more  than  likely  that 
at  the  end  of  six  weeks  or  two  months  of  treatment  we  will  find 
the  enlarged  turbinates  shrunken  to  such  a  degree  that  the  patient 
is  easily  able  to  dispense  with  mouth-breathing  for  much  the 
greater  part  of  the  twenty-four  hours.  It  is  probably  only  dur- 
ing profound  sleep  that  the  venous  sinuses  in  the  lower  turbinates 
will  relax,  become  overdlstended,  and  compel  the  assistance  of 
the  mouth  for  breathing  purposes.  When  iodine  seems  to  have 
reached  its  limit  of  usefulness,  and  yet  there  is  still  an  obstruc- 
tive amount  of  hyperplasia  present,  we  are  confronted  by  the 
question  of  cauterization.  Before  resorting  to  this  measure,  how- 
ever, it  is  quite  worth  while  to  try  chromic  acid  as  a  stimulant 
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rather  than  a  cauterant  To  get  this  effect  from  it  we  fuse  a 
small  crystal  of  it  upon  the  end  of  a  probe  (Fig.  31),  and  instead 
of  drawing  a  line  or  broad  band  of  it  along  the  cocainized  surface 
of  the  hypertrophy  we  simply  touch  it  lightly  to  some  two  or 
three  points  upon  the  more  prominent  portions  of  the  body. 
This  method  of  using  chromic  acid  will  take  up  the  work  where 
iodine  has  laid  it  down,  and  a  few  repetitions  of  it,  at  intervals  of 
five  days  or  a  week,  will  effect  a  still  further  and  perhaps  a  com- 
plete reduction  of  the  remaining  hyperplasia. 

There  is  ample  reason  for  believing  that  the  treatment  thus  far 
outlined  would,  in  conjunction  with  a  rigid  regulation  of  the 
patient's  life,  lead  in  much  the  larger  number  of  cases  to  a  prac- 
tically complete  cure  of  the  chronic  rhinitis  and  the  resorption  of 
the  hyperplasia  that  had  attended  it.  Unfortunately,  however,  it 
is  rather  a  small  minority  of  these  patients  who  will  be  found 
willing  to  walk  a  hygienic  chalk-line  for  a  sufficiently  long  time 
to  permit  of  their  disease  being  cured.  They  may  stick  to  it  pretty 
bravely  for  the  first  two  or  three  weeks,  but  as  their  nasal  dis- 
comfort lessens  their  steps  too  often  become  uncertain  and  less 
firm,  and  then  an  opportune  temptation  only  is  needed  to  beguile 
them  into  some  dietetic,  alcoholic,  or  venereal  excess  that  will 
be  followed  by  others  and  do  much  to  stay  the  progress  of  their 
recovery.  In  such  cases  as  these,  or  in  others  where  there  are 
circumstances  militating  against  cure,  we  may  be  compelled  to 
forsake  conservative  and  to  adopt  more  radical  measures.  These 
latter  include  cauterization,  the  snare,  and  on  rare  occasions 
turbinotomy  or  turbinectomy. 

Of  the  several  cauterants  my  personal  preferance  is  for  chromic 
acid.  It  seems  to  be  the  best  of  the  chemical  caustics,  and  over 
the  galvanocautery  it  possesses  several  points  of  superiority. 
Its  ease  of  application,  the  trifling  amount  of  inflammatory  reaction 
occasioned  by  it,  its  inoffensiveness  to  the  patient — there  being 
neither  the  startling  hiss  nor  the  odor  of  burning  flesh,  and  finally 
the  fact  that  its  employment  requires  no  elaborate  or  expensive 
apparatus  as  does  the  galvanocautery — are  all  features  that  are 
greatly  in  its  favor.  The  preparation  of  the  nose  and  the  mode  of 
applying  the  acid  are  as  follows:  The  nose  is  thoroughly  sprayed 
with  the  alkaline  wash  and  freed  from  all  secretions.     The  tur- 
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binate  to  be  attacked  Is  anaesthetized  with  a  6  per  cent,  solution  of 
cocaine.  This  strength  is  ample.  It  is  not  sprayed  into  the  nasal 
fossa,  nor  are  pledgets  of  cotton  saturated  with  it  introduced  within 
the  cavity  and  allowed  to  remain  for  some  time.  Both  of  these 
methods  invite  toxaemia,  and  should  be  discarded.  The  nasal 
applicator  with  its  tuft  of  cotton  affords  us  a  perfectly  efficient  and 
as  nearly  as  possible  a  perfectly  safe  means  of  anaesthetizing  the 
mucous  membrane.  By  this  method  we  can  easily  measure  the 
quantity  of  cocaine  used  and  can  limit  it  pretty  closely  to  the  points 
selected  for  cauterization.  It  is  brushed  over  these  points  several 
times  at  short  intervals,  or  it  may  be  held  steadily  in  contact  with 
them  for  a  minute  or  two.  Four  or  five  minutes  are  allowed  to 
elapse  that  the  drug  may  exert  its  full  effect,  and  the  surface  of  the 
mucous  membrane  is  then  well  dried  with  absorbent  cotton.  This 
is  for  the  purpose  of  preventing  any  solution  and  running  of  the 
acid,  such  as  might  happen  were  it  applied  to  a  wet  surface.     Dur- 

FlG.31 


ing  the  few  minutes  we  allow  for  the  cocaine  to  deaden  sensibility 
we  will  slightly  heat  a  probe,  pick  up  two  or  three  small  crystals  of 
chromic  acid  upon  its  tip,  and  then  hold  it  in  the  flame  of  an  alcohol 
lamp,  as  shown  in  the  illustration  (Fig.  31).  As  it  becomes  heated 
the  crystals  melt  and  upon  cooling  form  a  smooth,  firmly  adherent 
bead  upon  its  tip.  With  the  fossa  well  illuminated  and  the  eye 
closely  following  its  course  this  acid  bead  is  now  introduced  into 
the  nose,  and,  without  touching  anything,  is  carried  back  about 
two-thirds  of  the  length  of  the  enlarged  turbinate.  Here  it  is 
placed  in  contact  with  the  lower  border  of  the  body,  and  as  it  is 
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drawn  outward  the  acid  leaves  a  white  line  in  its  wake.  If  the 
hypertrophy  is  a  large  one  another  line  parallel  to  the  first 
may  be  drawn  to  the  inner  side  of  and  above  it  or  perhaps  to  its 
outer  side.  Care  should  be  exercised  in  applying  the  acid  that  it 
be  not  allowed  to  touch  the  mucous  membrane  of  the  floor  or  that 
covering  the  septum.  If  this  accident  occurs  the  two  cauterized 
surfaces  may  come  subsequently  in  contact  as  a  result  of  the 
inflammatory  swelling,  and  we  may  have  considerable  difficulty  in 
preventing  their  union.  Within  a  half-minute  the  acid  will  have 
penetrated  the  tissue  to  a  sufficient  depth,  and  its  further  action  is 
then  to  be  checked  by  the  neutralizing  effect  of  the  alkaline  spray. 
Following  this  some  of  the  powder  stearate  of  zinc  with  menthol 
may  be  insufflated,  the  turbinate  well  covered  with  it,  and  the 
little  operation  is  at  a  end. 

The  nose  should  continue  to  he  cleansed  daily  with  the  alkaline 
spray,  but  it  should  not  be  blown  too  vigorously,  and  the  slough 
caused  by  the  acid  should  be  allowed  to  remain  until  it  loosens 
and  comes  away  spontaneously.  This  will  usually  occur  in  from 
five  to  eight  days,  but  contraction  of  the  cauterized  tissue  will 
continue  for  several  days  longer.  If,  therefore,  it  be  proposed  to 
repeat  the  application,  two  weeks  at  least  should  be  allowed  to 
elapse  from  the  date  of  its  first  use. 

I  have  already  intimated  tny  dislike  of  the  galvanocautery,  but 
for  those  who  may  wish  to  use  it  I  will  give  here  a  method  by  which 
its  objectionable  features  and  possible  ill-effects  may  be  minim- 
ized. The  preliminary  preparation  of  the  nose  is  precisely  similar 
to  that  of  the  chromic  acid — the  cleansing,  cocainization,  and 
drying  of  the  mucous  membrane.  The  removal  of  moisture  in 
this  case  is  for  the  purpose  of  preventing  a  sudden  evolution  of 
steam  by  the  hot  electrode  that  might  scald  the  neighboring  struc- 
tures. During  its  introduction  within  the  nose  the  electrode  is 
kept  cold  until  it  reaches  the  furthest  point  that  is  to  share  in  the 
burning.  The  blade  is  then  placed  in  light  contact  with  the 
mucous  membrane,  the  circuit  completed,  and  as  the  platinum  tip 
reddens  it  is  drawn  forward  toward  the  anterior  extremity  of  the 
turbinate.  No  pressure  is  to  be  used,  and  the  deep  ditch  that  was 
once  thought  the  proper  mark  for  this  instrument  to  leave  should 
never  be  inflicted.     The  after-dressing  is  the  same  as   for  the 
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chemical  cauterant,  and  here  also  the  ensuing  slough  should  be 
allowed  to  remain  until  it  loosens  and  is  expelled  in  the  natural 
course  of  events.  A  repetition  or  two  of  this  superficial  cauter- 
ization should  effect  a  very  considerable  and  possibly  quite  suffi- 
cient reduction  in  size  of  the  enlarged  turbinate.  If,  however, 
the  hypertrophy  is  of  extreme  degree  and  involves  the  whole  tur- 
binated body  rather  evenly  the  better  way  to  use  the  cautery  is 
this:  After  cocainization  and  application  of  the  suprarenal  solu- 
tion a  slight  incision  is  made  in  the  anterior  extremity  of  the 
turbinate.  A  blunt  probe  is  inserted  in  this  and  pushed  down  to, 
and  for  some  distance  along  the  bony  framework.  Upon  the 
withdrawal  of  this  an  electrode  with  a  long  slender  tip  is  pushed 
to  the  end  of  the  ready-made  path,  and  as  it  is  heated  and  slowly 
withdrawn  it  is  kept  in  close  contact  with  the  mucoperiosteum 
covering  the  bone.  This  method  of  cauterizing  has  the  advantage 
of  leaving  no  line  or  band  of  cicatrical  tissue  upon  the  surface  of 
the  mucous  membrane,  and  that  which  is  created  lies  so  deep 
within  the  submucous  layer  that  the  glands  are  not  implicated  to 
any  extent  and  the  secretory  function  of  the  membrane  is  unim- 
paired. 

Middle  Turbinated  Body. — The  anatomical  relations  of  the 
middle  turbinated  body,  its  usually  active  participation  in  the 
diseases  of  the  general  nasal  cavity,  and  the  special  and  indeed 
characteristic  symptoms  that  are  apt  to  accompany  its  pathological 
conditions  combine  to  give  it  a  clinical  importance  that  entitles 
it  to  some  separate  consideration.  Disregarding  for  a  time  those 
diseases  which  involve  its  necrosis  and  more  or  less  extensive 
destruction,  reference  will  only  be  made  here  to  its  enlargement, 
the  causes  which  lead  to  this  and  certain  of  its  effects.  The  ab- 
normally large  size  of  the  middle  turbinate  may  in  the  first  place 
be  congenital,  or  it  may  be  due  to  postnatal  disease.  An  os- 
teophyte periostitis,  a  rarefying  osteitis,  a  cyst,  or  finally  an 
abscess  of  the  bone  may  severally  be  responsible  for  an  increase 
in  its  bulk.  Disease  of  the  enveloping  mucous  membrane  may 
consist  of  a  simple  hyperplasia — the  degree  of  which  may  vary 
within  wide  limits — or  the  condition  mav  be  one  of  mucoid 
hypertrophy,  so-called,  or  of  polypoid  degeneration.  The  diag- 
nosis between  disease  of  the  bone  and  of  the  mucous  membrane  is 
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not  usuallv  a  matter  of  any  difficulty.  A  little  experience  will 
enable  us  to  decide  almost  by  the  use  of  the  probe  alone  what  it  is 
that  confronts  as.  Cocaine  or  the  adrenalin  solution  mav  be  of 
some  little  assistance,  but  they  are  not  essential.  AVhen  the  bone 
is  at  fault  the  mucous  membrane  is  usually  stretched  and  thinned 
oyer  the  tumor,  and  the  surface  of  this  is  apt  to  be  rather  smooth 
and  not  irregular.  The  probe  will  discover  the  unyielding  char- 
acter of  the  enlargement.  In  affections  of  the  mucous  membranes, 
on  the  other  hand,  the  whole  appearance  of  the  growth  is  different 
It  is  of  much  deeper  color  in  hyperplasia,  there  is  a  suggestion 
of  oedema  or  translucency  in  mucoid  hypertrophy,  and  in  polypoid 
degeneration  a  roughened,  papillomatous  surface.  In  each  of  these 
alterations  the  probe  will  easily  indent  the  mass  and  show  also 
that  it  has  considerable  mobility.  The  features  which  emphasize 
the  importance  and  at  times  the  gravity  of  middle  turbinate 
enlargement  are  the  very  limited  space  that  it  has  at  its  disposal 
for  any  increase  of  size  and  the  consequent  mechanical  difficulties 
which  attend  any  encroachment  upon  this  space.  It  is  some 
abnormality  of  this  lx>dy  that  is  responsible  for  most  of  the  reflex 
phenomena  referred  to  the  nose,  and  this  Is  because  even  moderate 
engorgement  of  it  when  it  Is  oversize  is  apt  to  bring  it  in  contact 
either  with  the  septum  or  the  outer  wall  of  the  nose,  very  often 
both,  and  to  give  rise  to  the  pressure  symptoms  that  manifest 
themselves  in  such  a  variety  of  ways  and  in  such  unlooked-for 
localities. 

Besides  occasioning  the  many  symptoms  of  actual  nerve 
pressure,  enlargement  of  this  turbinate  will  obstruct  drainage 
from  the  superior  meatus,  and  if  of  sufficient  degree  will  simi- 
larly obstruct  the  outlets  of  the  accessory  sinuses.  I  need  not 
detail  the  serious  results  thut  may  follow  occlusion  of  these  pas- 
sages. There  is  no  symptom  that  Is  more  commonly  associated 
with  middle  turbinate  enlargement  than  headache.  Of  course, 
occasional  transient  headache  may  accompany  a  merely  tem- 
porary engorgement  of  the  body,  of  inflammatory  or  vasomotor 
origin,  sufficient  to  bring  it  in  contact  with  its  neighboring  un- 
yielding walls;  but  if  the  ache  be  persistent,  with  nothing  but 
brief  remissions  from  time  to  time,  we  are  apt  to  find  a  perma- 
nent general  enlargement  of  the  IhxIv,  including  perhaps  both 
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the  bone  and  its  enveloping  mucous  membrane.  The  type  of 
pain  is  that  commonly  termed  neuralgic,  and  in  slightly  the 
larger  number  of  cases  it  is  unilateral.  Much  stress  has  been 
laid  upon  the  diagnostic  value  of  cocaine  in  these  cases,  it  being 
stated  that  the  headache  is  promptly  relieved  by  the  local  appli- 
tion  of  this  drug.  It  may  or  may  not  be,  but  the  nasal  condition 
is  not  to  be  excluded  as  the  possible  origin  of  the  headache  should 
cocaine  fail  to  afford  relief. 

Reference  will  be  made  in  the  article  upon  hay  fever  to  the 
great  frequency  with  which  some  abnormality  of  the  middle  tur- 
binate forms  the  nasal  etiological  factor  in  this  disease.  In 
asthma,  also,  so  often  is  the  condition  of  the  nose  and  particularly 
of  the  middle  turbinate  to  be  justly  suspected  of  causing  the  bron- 
chial spasm  that  no  examination  of  an  asthmatic  can  be  regarded 
as  complete  until  the  nose  has  been  thoroughly  investigated. 
Happily  it  is  becoming  less  common,  though  it  still  happens 
much  too  often,  for  the  general  physician  to  exhaust  all  his  rem- 
edies in  a  vain  attempt  to  cure  this  disease  before  asking  the 
rhinologist  to  ascertain  if  there  be  any  nasal  cause  for  it.  In 
very  many  instances  the  removal  of  polyps,  middle  turbinate 
hypertrophies,  and  septal  deflections  and  spurs  has  been  followed 
by  almost  magical  cure  after  months  have  been  wasted  upon  an 
utterly  ineffectual  use  of  drugs.  I  need  scarcely  add  to  the  fore- 
going list  of  effects  that  are  apt  to  follow  enlargement  of  the 
middle  turbinate  the  fact  that  the  sense  of  smell  will  almost 
always  suffer  more  or  less  impairment. 

In  the  treatment  of  these  affections  of  the  middle  turbinate  we 
may  use  chromic  acid,  the  snare,  a  guarded  trephine,  or  some 
form  of  cutting  or  crushing  forceps.  Owing  to  the  proximity  of 
the  structure  to  the  intracranial  contents,  and  in  view  of  the  free 
venous  and  lymphatic  communication  between  them,  the  use  of 
the  galvanocautery  is  prohibited.  The  inflammation  following  its 
employment  is  often  too  severe  to  make  its  use  safe  in  this  situa- 
tion. Chromic  acid,  however,  will  prove  entirely  satisfactory  for 
all  of  the  mucous  membrane  hyperplasias  of  ordinary  size  and 
consistence,  while  for  the  larger  mucoid  hypertrophies  or  for 
the  condition  known  as  polypoid  degeneration  the  cold-wire  snare 
is  eminently  safe  and  effective. 
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When,  however,  the  osseous  portion  of  this  turbinate  is  dis- 
eased we  must  resort  to  something  more  formidable  in  the  way 
of  an  operation.  Turbinotomy  is  not  only  a  perfectly  justifiable 
operation  for  this  condition,  but  it  is  the  only  one  tlmt  will  afford 
complete  and  permanent  relief.  It  must  be  extensive  enough  to 
remove  every  possible  source  of  intranasal  pressure.  This  may 
be  accomplished  by  a  guarded  trephine  or  drill,  or  equally  well 
by  a  pair  of  slender  but  strong  cutting  forceps.  With  the  aid 
of  a  6  or  8  per  cent,  solution  of  cocaine,  followed  by  the  1  to  4000 
adrenalin  solution,  both  pain  and  hemorrhage  are  minimized  ami 
the  difficulties  of  the  operation  greatly  modified.  After  it  is  com- 
pleted the  fossa  is  thoroughly  cleansed  and  the  upper  portion  of 
it  then  lightly  packed  with  nosophen  or  other  antiseptic  gauze. 
At  the  end  of  twenty-four  hours  this  may  be  removed  and  the 
cavity  afterward  cleansed  daily  ami  insufflated  with  one  of  the 
numerous  substitutes  for  iodoform. 

In  conclusion  a  few  words  concerning  the  posterior  hyper- 
trophies of  the  inferior  turbinated  body.  Meeting  with  no 
resistance  to  their  growth  backward  into  the  postnasal  space 
the  size  attained  by  hypertrophies  in  this  situation  is  sometimes 
enormous.  They  rest  upon  the  upper  surface  of  the  velum,  and 
may  interfere  very  seriously  with  its  freedom  of  movement. 
They  may  exert  sufficient  backward  pressure  upon  the  anterior 
lip  of  the  Eustachian  tubal  orifice  to  interfere  with  the  ventila- 
tion of  the  middle  ear,  and  finally,  by  obstructing  one  or  both 
nasal  fossa?,  they  will  give  rise  to  all  the  effects  which  attend  this 
condition.  With  the  aid  of  the  postrhinal  mirror  they  are  not 
at  all  difficult  of  recognition.  They  are  usually  rather  dark  in 
color,  a  deep  pink  or  purple,  and  the  surface  is  commonly  rough- 
ened or  granular.  If  they  are  of  more  than  ordinary  size  they 
may  even  be  tabulated,  and  when  double  may  meet  in  the  middle 
line  and  quite  conceal  the  septum.  They  are  rather  firm  in  con- 
sistence, and  the  finger-tip  introduced  through  the  mouth  into 
the  nasopharynx  will  locate  the  growth  and  its  attachment 
without  much  danger  of  error.  In  a  nose  of  average  capacity 
they  can  also  be  seen  perfectly  well  by  anterior  rhinoscopy  if 
the  portion  of  the  turbinate  anterior  to  them  be  reduced  by 
cocaine. 
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These  posterior  hypertrophies  are  not  only  obstructive,  but  are 
capable  of  producing  so  many  other  annoying  symptoms  con- 
nected with  the  ears,  the  quality  of  the  voice,  and  the  character 
and  quantity  of  secretion,  that  there  is  no  difference  of  opinion  as 
to  the  necessity  of  their  removal.  They  are  usually  too  large 
to  be  reduced  within  any  reasonable  time  by  caustics.  Of  the 
surgical  measures  employed  the  cold-wire  snare  is  probably  the 
best.  The  Jan-is  instrument  I  have  always  found  perfectly  satis- 
factory. Preliminary  to  its  introduction  into  the  nose  the  cavity 
is  well  cocainized  anterior  to  the  growth,  so  that  we  will  obtain 
not  only  a  good  view  of,  but  a  clear  approach  to  it.  A  loop  of 
wire  sufficiently  large  to  readily  slip  over  the  tumor  is  provided, 
and  this  may  be  kept  partly  drawn  within  the  canula  until  it  reaches 
the  posterior  nares.  Being  then  thrust  out  to  its  full  size  a  little 
patience  and  manipulative  skill  will  rarely  fail  to  ensnare  the 
tumor.  If  there  should  be  any  difficulty,  however,  the  posi- 
tion and  movement  of  the  loop  may  be  watched  ami  guided 
by  means  of  the  postnasal  mirror,  and  the  use  of  this  instrument 
facilitated  also  by  employing,  in  addition,  a  palate-retractor. 
Instead  of  these  we  may  introduce  the  index  finger  of  the  disengaged 
hand  into  the  nasopharynx  and  push  the  loop  into  position  with  it. 
Having  encircled  it  securely  it  will  be  prudent,  in  view  of  the  size 
and  vascularity  of  the  growth,  to  tighten  the  snare  and  sever  the 
tissues  very  slowly.  Hemorrhage  is  not  apt  to  be  at  all  serious,  hut 
it  may  be  very  troublesome  and  may  be  largely  avoided  by  this  slow 
division  of  the  vessels.  Twenty  or  thirty  minutes  will  not  be  too 
long  a  time  to  allow  for  this  purpose.  Upon  the  completion  of  the 
operation  equal  parts  of  antipyrine  and  boric  acid,  the  former  for 
its  haemostatic  effects,  maybe  insufflated  upon  the  base  of  the  growth 
and  this  followed  by  an  oily  solution  of  antiseptics,  such  as  that  of 
Douglas.  During  cicatrization  the  nose  is  to  he  cleansed  daily, 
but  should  not  be  blown  too  vigorously. 

The  incandescent  instead  of  the  cold  wire  may  be  used  for 
snaring  these  growths,  but  it  has  several  objections  that  the  latter 
has  not.  It  requires  greater  experience  for  its  safe  and  successful 
employment;  it  is  more  expensive  in  the  equipment  that  is  neces- 
sary; cicatrization,  owing  to  more  extensive  traumatism  of  the 
surrounding  tissues,  is  not  as  rapid,  and  finally  there  is  greater 
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danger  of  extension  of  inflammation  to  neighboring  structures, 
particularly  the  tube  and  middle  ear. 

3.  Atrophic  Rhinitis. 

Theory  has  outdone  itself  in  its  efforts  to  satisfactorily  explain 
the  origin  of  this  disease.  So  many  more  or  less  opposing  the- 
ories have  been  advanced  by  different  observers  that  if  they 
were  all  impartially  given,  the  student  could  not  but  wonder  at 
and  be  puzzled  by  such  a  diversity  of  opinion.  The  disease  has 
been  attributed  to  certain  peculiarities  of  conformation  of  the 
skull,  involving  principally  the  shape  of  the  jaw  and  hard  palate 
and  the  dimensions  of  the  nasal  chambers.  These  are  found  in 
the  broad  or  flat  type  of  face,  that  in  which  the  nasal  bridge  is 
wide  and  without  prominence,  and  in  which  it  is  usual  to  have  a 
distended  and  somewhat  upward  and  forward  presenting  nostril. 
These  anatomical  peculiarities  affect,  adversely  the  secretory  proc- 
esses within  the  nose  by  permitting  the  passage  of  an  abnormally 
large  quantity  of  air,  and  so  quickening  the  evaporation  of  the 
fluid  portion  of  the  nasal  mucus  that  the  remainder  thickens  and 
perhaps  dries  before  it  can  be  removed  by  the  action  of  the  epi- 
thelial ciliae.  There  is  indeed  almost  invariably  associated 
with  these  conditions  a  metamorphosis  of  the  epithelium  from  the 
ciliated  columnar  to  the  flat  squamous  cell.  As  to  just  when  this 
alteration  occurs,  however,  whether  early  or  late  in  the  disease, 
whether,  in  other  words,  it  Is  less  a  cause  than  an  effect,  we  are 
unable  as  yet  to  speak  positively. 

There  have  been  repeated  attempts  by  some  investigators 
to  prove  the  dependence  of  the  disease  upon  a  specific  micro- 
organism; but  these  cannot,  I  think,  be  said  to  have  been  success- 
ful. To  be  sure,  we  mav  not  denv  that  the  bacillus  mucosus 
oziena  is  invariably  present,  but  we  are  far  from  admitting  at  the 
same  time  that  its  etiological  relationship  to  the  disease  is  thus 
clearly  proven.  The  conditions  attending  degenerative  and  atro- 
phic processes  within  the  nose  are  certainly  such  as  to  invite  the 
presence  of  pathogenic  bacteria,  and  these  latter  seem  much  more 
likely  to  be  dependent  upon  rather  than  provocative  of  the  former. 

It  is  believed  by  probably  a  large  number  that  atrophic  rhinitis 
is  but  a  late  stage  of  the  hypertrophic  form.     This  theory  has 
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been  presented  very  plausibly  and  advocated  very  earnestly,  but 
we  have  been  vouchsafed  no  explanation  of  those  cases,  and 
their  name  is  legion,  which  have  undoubtedly  been  atrophic  from 
the  beginning. 

Chronic  suppurative  disease  of  one  or  more  of  the  accessory 
sinuses  has  been  brought  forward  as  a  frequent  if  not  an 
invariable  precendent  of  atrophic  rhinitis,  but  the  previous  or  even 
co-existence  of  sinus  disease  too  often  fails  of  demonstration  to 
enable  us  to  accept  this  theory. 

My  own  experience  strongly  inclines  me  to  believe  with  Bos- 
worth  that  this  disease  is  an  outcome  of  the  purulent  rhinitis  of 
childhood.  The  epithelial  instability  of  early  age,  its  rapid  pro- 
liferation and  desquamation  during  inflammatory  disturbance,  the 
proneness  of  catarrhal  processes  to  become  chronic,  to  attack  the 
glandular  as  well  as  the  superficial  epithelium,  and  to  eventuate 
in  the  serious  crippling  if  not  destruction  of  the  glands,  are  quite 
enough  to  precipitate  the  other  pathological  events  that  mark  the 
establishment  and  progress  of  atrophic  rhinitis. 

There  are  certain  factors  of  a  systemic  or  constitutional  nature 
that  undoubtedly  strongly  favor  the  birth  of  this  disease,  and 
which  subsequently  make  it  resistant  to  any  treatment  directed  to 
its  cure.  A  tubercular,  syphilitic,  or  strumous  taint  will  exert 
quite  a  marked  influence  of  this  kind,  and  an  anaemic  condition  or 
one  of  generally  lowered  nutrition  will  have  a  similar  if  less  notice- 
able effect. 

We  must  refer  in  conclusion,  to  the  frequency  with  which  bad 
hygienic  conditions  are  associated  with  this  disease.  We  cannot 
consider  them  as  causative  in  themselves,  but  the  fact  that  the 
disease  is  restrained  and  ameliorated  by  improvement  in  the 
patient's  surroundings  and  by  correcting  any  faults  in  his  mode 
of  life  are  enough  to  make  it  apparent  that  these  matters  may  play 
some  part  in  its  etiology. 

Symptomatology. — Of  the  symptoms,  that  which  is  most  prom- 
inent, most  aggressive,  and  which  is  responsible  for  the  disease 
being  widely  known  by  the  name  of  this  symptom  is  the  odor. 
Ozaena  is  the  term  for  this,  and  its  use  should  be  strictlv  limited 
to  its  limited  meaning.  To  refer  to  the  disease  as  a  whole  by 
this  word  is  inaccurate  and  slovenly.  We  have  not  vet  succeeded 
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in  discovering  the  source  of  the  odor.  Whether  it  be  due  simply 
to  the  decomposition  of  the  organic  material  within  the  nose, 
or  to  the  presence  of  the  bacillus  foetidus,  is  still  a  matter  of  con- 
jecture and  individual  opinion.  There  is  no  dispute,  however, 
as  to  the  intensely  offensive  character  of  this  odor.  In  the 
worst  cases  it  is  positively  sickening,  and  wholly  baffles  descrip- 
tion. Fortunately  for  the  patient,  however,  in  cases  of  any  stand- 
ing, anosmia  is  usually  complete,  so  that  it  is  not  he  but  those 
with  whom  he  comes  in  contact  who  suffer  from  this  fetor. 

The  other  notable  symptoms  are  the  crust  formation,  the  fre- 
quent obstruction  of  the  nose  by  these  crusts  and  the  consequent 
resort  to  mouth-breathing,  the  inevitable  dryness  and  irritability 
of  the  pharynx  and  larynx,  with  ensuing  hoarseness  and  perhaps 
dry  cough,  some  dull  headache,  and  a  much  diminished  intellectual 
activity.  Gastric  disturbance  is  not  at  all  uncommon,  and  a  gen- 
erally lowered  vitality,  though  not  the  rule,  is  observed  in  a  cer- 
tain proportion  of  cases.  Inspection  of  the  nasal  chambers  reveals 
the  tissue  change  that  gives  the  disease  its  name.  The  mucous 
membrane  enveloping  the  turbinated  bones,  as  well  as  that  cover- 
ing the  septum  and  the  floor  of  the  nose  is  seen  to  be  shrunken, 
thinned,  and  more  or  less  tightly  drawn  over  the  underlying 
structures.  Instead  of  being  soft  and  yielding  to  the  touch  of  the 
probe,  it  is  tough  and  often  insensitive.  These  alterations  are 
usually  only  to  be  perceived  after  the  cavities  have  been  freed 
from  the  masses  of  dried  mucus  that  commonly  fill  them.  The 
crusts  are  generally  very  large,  and  often  form  complete  casts  of 
the  fossae.  Their  removal  is  accompanied  by  a  sudden  intensifi- 
cation of  the  stench  for  which  the  disease  is  famous,  and  beneath 
them  is  usually  found  a  film  of  semifluid  pus.  Genuine  ulcera- 
tion is  never  present.  Some  small  superficial  erosions  may  at 
times  be  discovered,  but  even  these  are  the  result  of  accident 
(picking  of  the  nose,  violent  expulsion  of  the  crusts,  etc.),  and  are 
not  a  part  of  the  disease  proper.  When  the  cleansing  of  the  nose 
has  been  completed  the  abnormal  spaciousness  of  the  fossae 
Secomes  apparent.  In  the  more  advanced  cases,  owing  to  the 
Tophy  not  only  of  the  mucous  membrane,  but  of  the  turbinated 
nes  themselves,  the  two  nasal  chambers  may  be  found  with 
tost  smooth  walls,  the  normal  scroll-like  projections  of  the 
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turbinates  entirely  absent,  so  that  we  have  an  unobstructed  view 
of  the  postnasal  cavity  and  can  look  into  the  Eustachian  tubal 
openings  and  perhaps  those  of  the  sphenoid  sinuses  without  hin- 
drance. 

Pathology. — Whether  or  not  it  is  causative  of  the  subsequent 
sclerosis  and  atrophy  of  the  mucous  membrane,  is  a  question  that 
demands  further  study,  but  it  is  a  rule  with  few  exceptions  that 
the  atrophic  process  that  characterizes  this  disease  is  preceded  for 
many  months,  perhaps  even  several  years,  by  a  chronic  puru- 
lent catarrh.  Instead  of  remaining  limited  to  the  surface,  this 
invades  the  glands,  the  epithelium  of  which  undergos  consecutively 
cloudy  swelling,  granular  and  perhaps  fatty  metamorphosis,  and 
is  cast  off  with  greatly  increased  rapidity.  The  quality  of  their 
secretion  is  naturally  altered  by  these  retrograde  changes  and  is 
shown  in  its  increased  viscidity  and  tendency  to  rapid  inspissation. 
The  gradual  alteration  in  type  of  the  epithelium  throughout  the 
whole  cavity  has  been  spoken  of — its  change  from  the  columnar 
to  the  flat  squamous  cell. 

This  purulent  catarrh  is  accompanied  by  the  formation  of 
more  or  less  inflammatory  tissue  in  the  deeper  layers  of  the  mem- 
brane, and  subsequent  contraction  of  this  seriously  interferes  wLth 
nutrition  and  ushers  in  the  sclerotic  change  which  sooner  or  later 
becomes  apparent.  This  is  attended  by  a  great  lessening  or  com- 
plete suspension  of  glandular  activity.  As  the  disease  progresses 
the  simple  atrophy  of  the  tissue  elements  is  succeeded  by  degen- 
erative changes,  the  cells  undergoing  cloudy  or  granular  change, 
or  fatty  metamorphosis.  As  the  result  of  a  rarefying  osteitis,  the 
bones  also  may  exhibit  more  or  less  diminution  in  size,  and  at 
times  almost  wholly  disappear. 

It  may  be  pertinent  to  introduce  under  the  caption  of  pathology 
some  reference  to  the  several  clinical  varieties  of  this  affection 
concerning  which  rhinologists  still  disagree  in  spite  of  the  con- 
tinuous discussions  of  the  subject  throughout  the  whole  medical 
world.  Moure,  in  particular,  has  called  attention  to  the  wide 
divergence  of  opinion  among  specialists  as  to  the  clinical  forms  of 
this  rhinitis,  which  some  describe  under  the  vague  term  "oziena" 
or  "true  ozaena,"  others  under  the  simple  name  "atrophic  rhinitis." 

To  outline  his  views  which  accurately  represent  my  own,  both 
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of  these  denominations  are  incomplete,  because  ozsena  may  exist 
without  atrophy  and  atrophy  without  ozsena.  The  term  "ozsena- 
tous  rhinitis,"  although  more  exact,  is  descriptive  of  the  affection 
only  in  its  early  period  when  the  abundant  purulent  secretion  tends 
to  accumulate  in  the  nasal  fossae  and  to  decompose  there.  On 
the  other  hand,  when  the  pathological  process  has  destroyed  all 
the  glands  and  almost  all  the  osseous  tissue,  the  odor  disappears 
from  the  lack  of  secretion,  but  as  the  atrophy  has  by  that  time 
reached  its  most  advanced  stage,  the  name  is  no  longer  appro- 
priate. 

Again  there  can  be  no  doubt  that  many  of  the  cases  of  purulent 
rhinitis  that  are  destined  to  become  ozsenatous  and  atrophic  have 
a  secretion  that  is  almost  inodorous,  or,  at  least,  one  that  smells 
stale  and  disagreeable,  but  not  fetid.  At  this  stage  the  mucosa 
is  apt  to  be  somewhat  swollen,  and  it  is  this  transient  accompani- 
ment of  the  process  that  some  authors  have  chosen  to  regard 
as  a  hypertrophic  prelude  to  the  subsequent  atrophy. 

Lastly  with  reference  once  more  to  the  sinusitis  theory  of  causa- 
tion, Grunwald  assures  us  that  if  we  at  times  fail  to  discover  the 
sinus  affection  it  must  be  because  of  something  lacking  in  our 
methods  of  investigation.  We  cannot  admit  such  a  radical  opinion, 
because  at  the  present  time  the  various  accessory  cavities  of  the 
nose  are  comparatively  easily  inspected,  and  it  is  impossible  to 
believe  that  suppuration  in  any  one  of  them  could  long  escape 
detection  if  carefully  and  repeatedly  sought  for. 

However  that  may  be,  we  have  no  reason  to  be  astonished,  if, 
in  view  of  the  different  forms  of  the  disease  to  which  allusion  has 
just  been  made,  treatment  should  be  regarded  by  some  authors 
as  effective,  even  curative,  and  by  others  as  absolutely  without 
effect  on  the  disease  itself.    This  divergence  of  opinion  is  due  not 
.  only  to  the  variety  of  clinical  forms  of  the  affection,  but  also  to  the 
period  at  which  the  examination  is  made  and  to  the  age  of  the  pa- 
tient.   No  doubt  atrophic  rhinitis  will  offer  varying  degrees  of 
resistance  to  treatment  according  as  it  occurs  in  the  adolescent, 
the  adult  or  the  aged.     In  this  connection  we  may  recall  Trous- 
*au*s  observation  that  in  spite  of  considerable  or  even  excessive 

largement  of  the  nasal  cavities  in  old  people,  one  seldom  finds 

associated  with  ozsena. 
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As  to  whether  atrophic  rhinitis  is  a  distinct  and  independent 
disease,  that  is  a  question  that  can  only  be  answered  by  a  consider- 
ation of  the  varying  features  that  mark  its  origin  and  progress. 
To  my  mind,  it  is  correct  to  say  that  an  atrophic  coryza  that  com- 
mences in  childhood  as  a  purulent  rhinitis,  accompanied,  perhaps 
by  one  or  more  sinusites,  is  in  reality  a  secondary  affection — 
one  that  may  often  be  checked  if  we  are  given  the  opportunity 
of  treating  it  in  its  early  stages;  that  is  to  say,  before  the  atrophic 
process  is  well-established  or  the  formation  of  fetid  crusts  has 
begun. 

Diagnosis. — The  history,  symptoms,  and  objective  alterations 
that  characterize  this  disease  are  so  distinct,  so  unique,  that  the 
danger  of  diagnostic  error  seems  almost  infinitesimal.  Previous 
to  cleansing  of  the  nose  we  may  entertain  the  suspicion  of  nasal 
syphilis,  but  as  soon  as  the  fossae  are  emptied  of  all  foreign  ma- 
terial we  will  discover  in  syphilitic  rhinitis,  not  a  shrinkage  and 
atrophy  of  the  tissues,  but  a  gummatous  infiltration  of  them, 
and,  at  a  later  stage,  more  or  less  extensive  ulceration.  This  is 
usually  accompanied  by  some  little  hemorrhage,  and  the  crusts 
and  fragments  of  necrosed  tissue  are,  therefore,  apt  to  be  dark 
and  blackish,  instead  of  the  greenish-yellow  color  that  distin- 
guishes the  dried  secretions  of  atrophic  rhinitis.  A  little  experi- 
ence with  these  two  diseases  will  also  enable  one  to  detect  an 
almost  diagnostic  difference  in  the  odor  attending  each.  As 
regards  offensiveness,  there  is  perhaps  nothing  to  choose  between 
them,  but  there  is  an  indescribable  something  in  the  fetor  of 
syphilitic  necrosis  that  usually  enables  the  rhinologist  to  recognize 
this  disease  even  previous  to  an  ocular  inspection. 

Principally  from  a  therapeutic  point  of  view  it  is  extremely 
desirable  and  important  that  the  student  shall  not  confound  a 
simple  dry  rhinitis,  or,  again,  a  condition  termed  by  Macdonald 
"vascular  collapse/'  with  true  atrophic  rhinitis.  In  a  limited 
number  of  cases  we  find  the  nasal  mucous  membrane  deeply  con- 
gested and  more  or  less  swollen,  but  very  dry.  There  may  be  a 
few  flakes  of  inspissated  mucus  upon  the  septal  cartilage  or  upon 
the  anterior  extremity  of  the  middle  turbinate,  but  there  is  no 
accumulation  at  all  comparable  to  that  which  is  common  to 
atrophic  rhinitis.    There  is,  of  course,  no  odor  associated  with  the 
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simple  dry  rhinitis,  but  there  may  be  a  little  epistaxis  occasionally 
provoked  by  vigorous  blowing  of  the  nose  or  by  forcibly  remov- 
ing from  the  septum  the  little  flakes  of  dry  mucus  that  collect 
there.  This  type  of  inflammation  is  not  uncommon  in  chronic 
alcoholics,  in  those  who  use  tobacco  to  excess,  and  in  those  who 
are  guilty  of  sexual  intemperance.  It  is,  therefore,  found  almost 
exclusively  in  adults,  and,  beyond  the  mere  scantiness  of  secretion, 
no  analogy  can  be  drawn  between  this  condition  and  that  of  true 
atrophy. 

As  to  the  condition  described  as  "vascular  collapse,"  it  is 
simply  testimony  offered  by  the  nasal  mucous  membrane  concern- 
ing a  general  state.  It  is  not  a  rhinitis,  there  are  no  inflamma- 
tory phenomena,  and  those  in  whom  it  is  found  are  not  subject  to 
the  frequent  acute  coryzas  that  occur  in  atrophic  rhinitis.  It  is 
simply  the  expression  of  a  general  anaemia,  of  a  state  of  profound 
malnutrition  which  is  displayed  with  marked  distinctness  in  the 
pituitary  membrane.  The  appearances  are  such  as  would  natur- 
ally be  expected  to  accompany  such  a  condition.  The  membrane 
exhibits  varying  shades  of  pallor,  the  turbinated  bodies  have  lost 
their  prominence  and  are  more  or  less  completely  collapsed,  and 
this  ischsemia  of  the  tissues  leads  perforce  to  functional  inactivity 
of  the  glands  and  to  the  dryness  the  inexperienced  observer  may 
regard  as  indicating  atrophic  change.  The  membrane,  however, 
although  shrunken  and  almost  empty  of  blood,  is  not  thinned  and 
stretched  over  the  underlying  bone  as  in  atrophic  rhinitis,  and  the 
turbinated  bones  themselves  retain  their  natural  contour  and  show 
no  diminution  in  size.  In  atrophic  disease  of  any  standing,  how- 
ever, the  bones  will  be  noticeably  reduced  in  their  dimensions, 
and  the  enveloping  membrane  is  not  infrequently  the  seat  of  an 
irritative  hyperemia  which  the  crusts  and  mucopurulent  secretion 
do  much  to  maintain.  The  broad  and  seemingly  flattened  nose 
with  wide,  uptilted  nostrils  that  is  typical  of  atrophic  rhinitis  is 
not  found  in  associati6n  with  simple  vascular  collapse,  and,  oddly 
enough,  the  general  health  of  the  victim  of  atrophic  disease  is 
to  all  appearances  fairly  good  while  that  of  the  sufferer  from 
vascular  collapse  is  as  evidently  impaired. 

Before  leaving  this  subject,  it  may  be  well  to  take  this  oppor- 
tunity of  pointing  out  the  different  therapeusis  of  the  two  dis- 
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eases.  In  atrophic  rhinitis  all  our  energies  are  directed  to  the 
treatment  of  the  local  condition,  whereas  vascular  collapse,  being 
but  the  evidence  of  a  systemic  state,  we  will  treat  this  latter  most 
attentively  and  confine  our  treatment  of  the  nasal  condition 
simply  to  cleansing  washes  and  protective  oils. 

There  is  a  bare  possibility,  perhaps,  that  chronic  suppurative 
inflammation  of  one  or  other  of  the  accessory  cavities  may  be  con- 
fused with  atrophic  rhinitis.  In  disease  of  these  sinuses,  how- 
ever, the  discharge  is  commonly  unilateral,  there  is  no  crust 
formation  as  a  rule,  the  olfactory  sense  is  but  slightly  if  at  all 
impaired,  and,  consequently,  and  in  contradistinction  to  atrophic 
rhinitis,  the  patient  himself  is  more  keenly  sensible  of  the  mild 
fetor  associated  with  this  disease  than  are  his  associates.  The 
history  of  the  chronic  sinusitis  is  also  of  decided  diagnostic 
value. 

Prognosis. — The  prospect  of  cure  is  dark  or  bright  in  propor- 
tion to  the  stage  of  the  disease,  to  the  degree  of  atrophy  and 
degeneration  of  the  tissues,  to  the  constitutional  vigor  of  the 
patient,  and  to  his  energy  in  seconding  the  efforts  of  the  phys- 
ician to  limit  crust  formation.  While  it  is  extremely  seldom  that 
we  may  hope  for  a  veritable  cure  of  this  disease,  yet  we  are  often 
agreeably  surprised  by  the  closeness  with  which  we  can  approach 
such  a  result.  So  nearly  can  we  attain  this,  indeed,  that  in  prob- 
ably a  majority  of  cases  nothing  will  be  lacking  a  complete  cure 
but  the  actual  regeneration  of  tissues  that  have  atrophied  past 
redemption. 

Treatment. — The  very  keystone  of  success  in  the  treatment  of 
this  disease  consists  in  the  thoroughness  with  which  any  plan  of 
treatment  is  carried  out.  The  simplest  methods  may  conquer 
the  disease  if  rigidly  observed,  the  most  elaborate  may  fail  if  the 
physician  or  patient  be  indifferent  or  neglectful.  There  are  really 
but  two  indications  to  be  met — the  first,  to  obtain  and  maintain 
as  nearly  as  possible  perfect  cleanliness  of  the  nasal  passages;  the 
second,  to  improve  the  nutrition  of  the  starved  and  wasted  tis- 
sues. If  the  first  of  these  indications  be  fulfilled  there  will  be  a 
more  or  less  complete  disappearance  of  the  stench,  the  most  objec- 
tionable symptom  of  the  disease,  and  in  proportion  as  we  satisfy 
the   second  there  will  be  increased  glandular  action,  return  of 
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normal  color  and  moisture  to  the  lining  membrane,  and  a  rapid 
diminution  of  crust  formation. 

To  secure  cleanliness  of  the  fossse  we  may  adopt  one  or  more 
of  a  variety  of  methods.  If  we  restrict  ourselves  to  the  use  of 
washes  they  may  be  applied  in  the  form  of  a  fine  or  coarse  spray, 
by  means  of  a  douche  or  a  syringe,  or  they  may  be  simply  sniffed 
into  the  nose  from  the  palm  of  the  hand.  The  quantity  of  wash 
necessary  to  effect  its  purpose  is  usually  so  great  in  this  disease, 
that  if  the  Dobell  solution  or  any  of  the  alkaline  tablets  that  sub- 
stitute it  be  used  the  item  of  expense  will  become  quite  an  impor- 
tant and  at  times  a  serious  one.  We  will  gain  in  economy,  there- 
fore, and  lose  nothing  in  practical  efficiency  if  instead  of  these 
comparatively  costly  solutions  we  employ  the  normal  salt  solu- 
tion. A  teaspoonful  of  table-salt  is  dissolved  in  a  pint  of  warm 
water  and  used  by  one  of  the  methods  above  mentioned.  The  fine 
or  coarse  spray,  however,  will  do  little  more  than  merely  moisten 
the  encrusted  contents  of  the  fossa?,  and  the  most  violent  subse- 
quent blowing  of  the  nose  will  usually  fail  to  expel  them.  The 
spray,  therefore,  is  practically  useless  here,  and  we  must  resort  to 
something  more  forcible.  The  dangers  of  the  douche,  with  refer- 
ence to  the  possibility  of  its  flooding  the  middle  ear,  have  been  so 
repeatedly  explained  and  firmly  established  by  an  almost  count- 
less number  of  recorded  cases  of  injur}'  to  this  organ  that  I  men- 
tion this  method  onlv  to  condemn  it.  Even  were  its  use  confined 
to  our  own  offices  there  should  still  be  no  necessitv  and  no  excuse 
for  taking  the  risk  that  its  employment  involves.  It  will  be 
prudent  to  make  it  a  rule  to  explicitly  forbid  any  resort  to  it  by 
our  patients.  In  the  place  of  the  douche  we  may  use  with  much 
greater  safety  and  equal  efficiency  some  form  of  syringe.  There  is 
none  better  than  the  soft  rubber-ball  model,  shown  in  the  illustra- 
tion, Fig.  27.  It  has  a  perfectly  flexible  rubber  tip  with  which  a 
careless  or  even  rough  patient  can  do  himself  no  harm,  and  for 
this  reason  also  this  syringe  becomes  the  safest  and  most  satis- 
factory device  that  can  be  used  in  cleansing  the  nasal  passages  of 
children.  If  the  solution  be  warm  and  be  injected  with  this  with 
a  fair  amount  of  vigor,  and  perhaps  for  several  minutes  at  a 
time,  the  large  crusts  will  gradually  be  dislodged,  will  soften  or 
break  down,  and   may  be  blown  from  the  nose  in  fragments. 
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When  this  has  been  accomplished  a  little  listerine,  euthymol,  or 
borolyptol  may  be  added  to  the  salt  solution,  and  the  nose  given 
an  additional  washing  to  remove  any  remaining  muco-pus  and  to 
suppress  any  lingering  odor 

In  a  certain  proportion  of  cases  the  crusts  may  be  of  such  hard- 
ness and  tenacity  that  the  syringe  fails  to  loosen  them,  and  to 
these  patients  I  do  not  hesitate  to  give  a  nasal  applicator,  show 
them  how  to  attach  the  tuft  of  cotton  to  it,  and  then  tell  them  to 
moisten  it  with  the  solution  and  to  detach  with  it  the  adherent 
crusts.  There  is  no  necessity  to  impress  upon  a  patient  of  the 
most  ordinary  intelligence  the  need  of  gentleness  in  doing  this. 
I  have  not  found  that  people  are  apt  to  inflict  upon  themselves 
any  pain  or  injury  that  can  be  avoided. 

In  our  own  offices  the  method  of  cleansing  the  nose,  though 
more  thorough,  differs  only  in  trifling  details  from  that  which  is 
pursued  by  the  patient  at  home.  We  use  an  alkaline  solution  to 
moisten  and  soften  the  crusts,  we  remove  the  larger  ones  with  a 
pair  of  angular  forceps,  while  the  smaller  and  more  firmly  adher- 
ent ones  are  gently  rubbed  from  off  the  atrophic  membrane  by  the 
cotton-tipped  applicator.  This  latter  instrument  should  be  carried 
into  every  little  nook  and  cranny  of  the  three  meatuses,  and  not 
a  shred  of  mucus,  dry  or  moist,  be  left  to  prolong  the  irritation 
and  to  maintain  the  mucopurulent  discharge.  The  surface  of  the 
membrane  should  be  really  scrubbed  with  this  wet  pledget  of 
cotton,  the  friction  itself  having  an  appreciable  stimulating  effect 
upon  the  nutrient  vessels.  The  nasal  fossae  being  now  well 
cleansed  we  extend  our  attention  to  the  nasopharynx,  and  do  not 
lay  aside  our  spray  and  cotton-carrier  until  we  have  brought  this 
to  the  same  state  of  sanitary  purity  that  we  have  the  nose.  I 
do  not  advocate  the  use  of  the  postnasal  syringe.  I  have  already 
mentioned  my  objection  to  it,  and  there  is,  moreover,  not  the 
least  necessity  for  its  use  in  this  disease.  The  abnormally  wide 
nasal  fossae  permit  an  almost  unobstructed  view  by  anterior 
rhinoscopy  of  the  walls  and  vault  of  the  nasopharynx,  and  there 
is  not  a  section  of  their  surface  that  cannot  easily  be  reached  bv 
the  nasal  applicator. 

The  nasal  and  postnasal  cavities  having  been  now  prepared  for 
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medication,  we  have  at  our  disposal  a  bewildering  number  of 
remedies  from  among  which  to  make  a  choice. 

Let  it  always  be  remembered,  however,  that  the  remedy  se- 
lected is  of  minor  importance.  It  is  upon  the  preliminary  cleansing 
of  the  cavities  and  the  thoroughness  with  which  the  medicament 
is  subsequently  applied  that  the  measure  of  our  success  or  failure 
will  depend.  Instead,  therefore,  of  giving  a  long  list  of  agents, 
each  of  which  is  regarded  by  those  who  use  it  as  superior  to  all 
the  rest,  I  shall  detail  a  plan  of  local  treatment  that  may  be 
closely  followed  or  varied  as  widely  as  may  seem  desirable. 
At  our  patient's  first  visit  the  washing  process  may  be  followed 
by  a  generous  spraying  with  the  Boulton  solution.  This  is 
directed  into  each  separate  meatus,  sniffed  by  the  patient 
back  into  the  nasopharynx,  and  afterward  the  same  solution, 
by  means  of  the  cotton-carrier,  is  gently  rubbed  into  the  mucous 
membrane  throughout  its  whole  extent.  The  immediate  effect 
of  this  treatment  will  be  to  produce  a  temporary  capillary  dilata- 
tion, the  pallid  mucous  membrane  will  become  somewhat  flushed 
and  perhaps  slightly  swollen,  serous  secretion  will  be  stimulated, 
and  .crust  formation,  instead  of  immediately  recommencing, 
may  be  delayed  for  some  hours.  The  next  day,  and  for  the 
first  week  the  patient's  visits  should  be  daily,  the  Boulton  solu- 
tion may  be  supplanted  by  the  first  of  the  three  iodine  for- 
mulae that  have  been  given.  The  effect  of  this  is  similar 
to  that  of  the  Boulton,  but  more  marked  and  of  longer  duration. 
The  moderate  friction  with  which  it  is  applied  contributes  to  its 
stimulating  action,  and  it  will  not  be  long  before  the  mucous  mem- 
brane will  exhibit  the  results  of  improved  circulation  and  nutrition. 
After  a  period  of  varying  length  a  point  will  be  reached  at  which 
the  membrane  fails  to  respond  as  distinctly  as  at  first  to  the  ener- 
gizing influence  of  the  first  iodine  solution.  The  second  may  now 
be  brought  into  action,  and  if  this  be  used  with  proper  thorough- 
ness and  frequency,  it  will  be  but  seldom  that  even  the  most  ad- 
vanced case  will  need  one  of  greater  strength. 

Under  this  treatment  those  tissue  elements  which  have  not 
suffered  more  than  a  simple  atrophy,  which  exhibit  as  yet  no 
degenerative  change,  may  gradually  be  restored  to  their  original 
functional  vigor.     We  should  strive,  indeed,  to  produce  an  actual 
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hypertrophy  of  them,  so  that  they  may  take  up,  in  addition  to 
their  own,  the  work  of  those  portions  of  the  tissue  that  have 
passed  beyond  the  possibility  of  regeneration.  We  cannot  expect 
to  accomplish  this  in  a  few  weeks  or  in  advanced  cases  in  even 
a  few  months,  but  perseverance  on  the  part  of  the  physician  and 
conscientious  cooperation  on  the  part  of  the  patient  will  ulti- 
mately produce  results  that  will  fall  little  short  of  complete  and 
permanent  cure.  In  proportion  to  the  rapidity  of  his  progress 
the  frequency  of  the  patient's  visits  may  be  lessened,  but  he 
should  be  repeatedly  cautioned  not  to  relax  his  own  exertions  to 
maintain  the  improvement  that  each  treatment  effects. 

An  exposition  of  the  treatment  of  atrophic  rhinitis  would  be 
incomplete  without  some  reference  to  several  other  methods  than 
the  one  just  detailed. 

In  view  of  the  very  scanty  secretion  in  the  atrophic  nose,  and 
of  its  rapid  inspissation  as  a  result  of  the  greatly  widened  fossae, 
certain  measures  of  a  mechanical  nature  have  been  resorted  to, 
both  to  increase  the  quantity  of  secretion  and  to  retard  its  drying. 
For  these  purposes,  Goitstein  devised  the  plan  of  introducing 
within  the  nasal  fossa?  tampons  of  non-absorbent  cotton-wool 
sufficient  in  bulk  to  entirely  fill  the  wide  lower  meatus.  The 
presence  of  this  foreign  material  not  only  stimulates  an  increased 
flow  of  secretion  from  the  mucous  membrane,  but  it  preserves  the 
fluidity  of  this  secretion  by  reducing  the  quantity  of  air  that  is 
permitted  to  pass  through  the  chamber.  I  have  known  several 
patients  whose  comfort  has  been  so  greatly  increased  by  the  use 
of  these  plugs  that  they  have  chosen  to  discontinue  all  other 
treatment.  Greville  Macdonald  suggests  a  variation  of  this  plan, 
which  is  to  merely  obstruct  the  entrance  of  air  into  the  nose  by 
inserting  in  the  nostril  a  species  of  respirator  that  materially 
lessens  the  calibre  of  that  passage.  His  idea  is  to  lower  the 
barometric  pressure  within  the  nasal  cavities  by  this  means,  to 
produce,  in  other  words,  a  partial  vacuum,  and  thus  to  induce  a 
dilatation  of  the  vessels  that  supply  the  walls  of  this  vacuum. 
That  the  theory  is  well  founded  and  of  practical  value  Ls  demon- 
strated by  the  number  of  people  whom  lie  has  greatly  benefited 
by  this  method. 

The  unfortunate  feature  of  these  procedures,  however,  and  that 
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which  interferes  with  their  more  frequent  adoption,  is  the  trouble, 
slight  as  it  is,  that  their  employment  occasions  the  patient  and 
the  consequent  difficulty  of  inducing  him  to  be  faithful  in  their 
use. 

The  curative  effect  upon  this  disease  of  the  interstitial  injection 
of  paraffin  within  the  atrophied  mucosa  of  the  turbinates,  has  been 
exploited  with  much  enthusiasm  by  certain  rhinologists  during 
the  past  three  or  four  years.  It  is  said  that  the  reconstruction  of 
the  turbinals  accomplished  in  this  way  is  not  only  attended  by  a 
change  for  the  better  in  the  secretion,  but,  the  abnormal  capacity 
of  the  nasal  fossae  being  diminished,  the  patient  is  enabled  to  blow 
the  nose  more  successfully  and  so  to  prevent  the  constant  reaccum- 
ulation  of  the  offensive  crusts.  It  is,  of  course,  entirely  obvious 
that  the  paraffin  may  be  made  to  fill  an  equal  amount  of  space  and 
to  restore  to  the  nasal  fossae  their  normal  degree  of  narrowness, 
but  functionally  it  is  useless,  and  it  makes  but  a  sorry  substitute 
for  the  original  turbinate  tissue.  It  is  a  little  too  soon  yet  to 
estimate  accurately  even  its  mechanical  value.  We  can  readily 
believe  that  in  the  cases  that  have  thus  far  received  this 
treatment  the  secretion  has  changed  in  character,  the  patient 
has  been  enabled  to  blow  the  nose,  and  the  foul  crusts  have 
ceased  to  collect  in  the  fossae.  But  may  not  such  improve- 
ment prove  to  be  but  temporary?  When  first  injected  into 
the  submucosa  the  paraffin  naturally  acts  as  would  a  foreign 
body.  It  is  an  irritant.  The  feeble  vascular  and  cellular 
activity  of  the  part  is  stimulated.  Nature  does  her  best  to 
envelope,  to  encyst  this  mass,  and  during  the  continuance  of 
this  effort  the  flow  of  blood  to  the  surrounding  tissue  is  increased 
the  secretion  becomes  more  fluid,  there  is  an  arrest  of  crust  for- 
mation and  a  diminution  or  disappearance  of  odor.  But  when, 
at  the  end  of  a  varying  number  of  weeks  or  months,  this  result  is 
accomplished,  nature's  efforts  relax.  The  paraffin,  completely 
shut  off  from  the  surrounding  tissue  by  a  fibrous  capsule,  becomes 
entirely  inert,  it  loses  its  stimulating  effect  upon  the  vascular 
supply,  the  vessels  collapse,  secretion  fails,  and  once  again  we 
may  have  crusts  and  fetor.  To  be  sure,  this  is  a  purely  imaginative 
forecast  of  what  may  happen  in  these  cases,  but  it  does  not  seem 
to  me  to  be  very  greatly  lacking  in  the  element  of  probability.     To 
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believe  that  this  purely  mechanical  method  of  treatment  can  be 
wholly  and  permanently  curative  of  atrophic  ozaenatous  rhinitis  is 
to  believe  that  the  one  essential  cause  of  the  disease  is  (he  abnormal 
patency  of  the  nasal  fossae.  No  argument  is  needed  to  disprove  this. 
It  is  quite  evident  that  the  excessive  width  of  the  fossae  may  be 
responsible  for  the  ozaenatous  feature  of  the  disease,  but  \i\i  equally 
evident  that  it  is  the  consequence  rather  than  the  cause  of  the 
atrophy.  Until  a  treatment  is  furnished  us  that  will  restore  the 
nutrition  and  the  full  functional  vigor  of  the  wasted  mucous  mem- 
brane, the  use  of  the  word  "cure"  will  be  entirely  unjustified. 
Among  the  radical  measures  that  have  at  times  been  advocated 
have  figured  the  curette  and  the  galvanocautery.  Whatever  the 
supposed  mechanism  of  such  remedies  may  be  nothing  can  be 
more  dangerous  or  unjustifiable  than  the  resort  to  any  means 
which  can  possibly  result  in  further  injury  to  the  already  enfeebled 
tissue. 

Through  its  employment  by  a  method  termed  vibratory  massage 
we  are  assured  that  electricity  is  of  extraordinary  curative  value 
in  this  disease.  The  apparatus  necessary  for  its  application 
in  this  way,  however,  is  quite  elaborate,  and  the  amount  of  time 
required  by  the  treatment  is  so  great  that  few  patients  and  fewer 
physicians  can  afford  to  give  it.  Another  means  of  using  the 
electric  current  is  by  its  direct  application  to  the  nasal  mucous 
membrane.  Either  the  constant  or  the  interrupted  current  may 
be  used,  and  they  are  said  to  stimulate  tissue  nutrition  very  notice- 
ably. A  final  method  of  electrical  treatment  Ls  found  in  that 
known  as  interstitial  electrolysis.  This  also  has  met  with  cordial 
praise,  and  many  instances  of  its  beneficial  effects  have  been 
published,  but  the  same  objection  lies  here  as  against  the  other 
electrical  methods — the  time  limitations  of  the  active  specialist 
and  the  unwillingness  and  inability  of  the  average  patient  to 
incur  the  expense  of  such  prolonged  treatment. 

But  a  word  in  passing  need  be  given  to  the  use  of  antitoxin. 
It  was  suggested  as  a  therapeutic  measure  in  this  disease  because 
of  the  fancied  identity  between  an  organism  frequently  found  in 
the  atrophic  nose  and  an  attenuated  form  of  the  diphtheria  bacil- 
lus. It  was  quite  extensively  used  for  a  time,  and  with  much  re- 
ported success,  and  its  advocates  seemed  to  think  they  had  dis- 
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covered  a  specific;  but  impartial  observers  failed  to  see  that  it  was 
any  better  than  a  score  of  already  tried  and  discarded  remedies 
for  which  similar  claims  have  been  made,  and  it  has  like  them 
gradually  fallen  from  favor. 

It  only  remains  to  speak  of  some  few  other  drugs  that  have 
achieved  a  greater  or  less  degree  of  popularity  in  the  treatment  of 
this  disease. 

Formaldehyde,  of  comparatively  recent  introduction  as  a  remedy 
for  atrophic  rhinitis,  is  in  many  cases  exceedingly  useful.  As 
an  antiseptic  and  deodorant  its  power  is  well  known,  but  it  must 
not  be  forgotten  that  it  is  also  capable  of  being  an  active  irritant 
In  beginning  its  use,  therefore,  a  solution  of  1  part  to  5000  is 
none  too  weak,  and  as  the  membrane  gradually  becomes  tolerant 
of  it  this  strength  may  be  cautiously  increased  to  1  to  500.  It 
may  be  used  twice  daily  in  the  atomizer,  and  previous  to  its  ap- 
plication the  nose  is  of  course  to  be  thoroughly  cleansed.  The 
ozaena  is  quickly  diminished  by  this  remedy,  and  its  stimulating 
effect  upon  the  circulation  and  nutrition  may  possibly  result  in 
its  permanent  relief. 

Ichthyol  has  been  used  quite  extensively  during  the  past  several 
years  with  apparently  very  favorable  results;  5  per  cent,  to  20  per 
cent,  solutions  in  water  or  petroleum  oils  are  the  strengths  employed, 
and  the  remedy  is  rubbed  into  the  mucous  membrane  with  some 
vigor.  Its  odor  is  not  particularly  pleasant,  but  as  compared  to 
that  of  the  disease  itself  it  is  a  delightful  perfume. 

Menthol  will  probably  always  be  used  in  the  majority  of  cases, 
either  as  the  principal  medicament  or  in  association  with  some 
others  of  greater  activity.  The  stronger  the  solution  employed 
the  more  prompt  and  noticeable  will  be  its  effects,  but  although 
much  higher  percentages  may  be  used  as  the  nose  becomes  accus- 
tomed to  it  a  2  per  cent,  solution  is  quite  strong  enough  to  begin 
with.  Benzoinol,  albolene,  or  some  other  one  of  the  petroleum 
oils  will  make  the  best  solvent.  Shortly  after  commencing  its 
use  there  will  be  an  appreciable  improvement  in  the  color  of  the 
membrane,  the  secretion  will  become  more  fluid,  and  crust  forma- 
tion and  odor  much  less  pronounced.  It  may  be  applied  with 
almost  equal  efficiency  either  by  the  atomizer  or  by  means  of  the 
cotton    charged    applicator. 
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Numerous,  almost  innumerable,  other  remedies  have  been 
brought  forward  from  time  to  time,  and  perhaps  have  been  re- 
garded for  brief  periods  as  improvements  on  those  that  have 
preceded  them;  but  in  almost  every  instance  the  conclusion  ulti- 
mately reached  has  been  that  the  value  of  any  remedy  lies  less  in 
itself  than  in  the  thoroughness  and  vigor  with  which  it  is  applied. 

While  the  particular  constitutional  fault  that  has  an  etiological 
bearing  upon  this  disease  may  often  be  elusive  and  difficult  of 
recognition,  yet  we  may  be  very  confident,  I  think,  that  one  is 
always  present.  It  is  wholly  incredible  that  a  disease  of  such 
gravity  and  one  so  rebellious  to  treatment  can  be  originated  and 
maintained  by  merely  local  causes.  Whether  it  be  a  tuberculous, 
syphilitic,  strumous,  or  gouty  taint,  therefore,  or  apparently  only 
a  condition  of  simple  anaemia,  we  must  never  for  an  instance  forget 
this  feature  of  the  disease  in  our  therapeutic  struggle  with  it. 
Everything  that  can  exert  a  depressing  effect  upon  the  patient's 
general  nutrition  and  vitality  must  if  possible  be  banished.  His 
diet,  clothing,  and  bathing  should  receive  our  careful  attention, 
and,  above  all  other  hygienic  measures,  exercise,  hard  and  per- 
sistent, both  in  and  out-of-doors,  should  be  insisted  upon.  There 
is  nothing  that  will  invigorate  digestion,  the  circulation,  every 
detail  of  the  nutritive  process  in  every  part  of  the  body  like  exer- 
cise, and  I  have  found  it  an  absolute  sine  qua  non  to  successful 
treatment  of  atrophic  rhinitis.  The  patient  is  not  to  be  content 
with  walking  a  few  miles  every  day,  but  immediately  upon  rising 
he  should  spend  fifteen  or  twenty  minutes  in  earnest  work  with 
clubs,  dumb-bells,  or  chest-weights,  and  follow  this  by  a  cold 
shower  or  salt-water  sponge.  A  brisk  rub-down  with  a  coarse 
towel  or  flesh  brush  will  bring  the  blood  leaping  to  the  surface 
and  to  every  remote  corner  of  the  body,  and  the  patient  will  be 
well  prepared  for  a  generous  and  wholesome  breakfast.  This 
sort  of  exercise  should  be  repeated  in  the  late  afternoon  or  just 
before  retiring,  and  a  hot  bath  and  scrub  at  least  twice  a  week  at 
bedtime  will  keep  the  skin  from  being  embarrassed  by  accumula- 
tions of  waste  material.  To  be  sure,  all  this  requires  more  time 
than  is  consumed  in  taking  a  pill  or  swallowing  some  bitter  tonic, 
but  it  is  infinitely  more  beneficial  in  its  effects,  and  if  the  patient 
be  unwilling  to  rise  a  little  earlier  in  the  morning  or  to  curtail 
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some  useless  pleasure  in  the  afternoon  or  evening  for  the  sake 
of  this  invaluable  therapeutic  measure,  his  cooperation  in  other 
channels  will  probably  be  of  a  weak-kneed  variety  and  he  will 
scarcely  be  a  promising  subject  for  ultimate  cure  or  even  material 
improvement. 

For  those  whose  circumstances  permit  it  some  change  of  climate 
will  often  result  in  a  marked  amelioration  of  this  affection,  but  the 
new  locality  should  be  selected  more  with  an  eye  to  its  adaptability 
to  the  systemic  dyscrasia  or  inherited  constitutional  taint  present 
than  to  the  local  pathological  condition.  For  those  of  syphilitic 
or  strumous  antecedents  the  seashore  is  usually  preferable,  while 
for  those  who  inherit  a  tuberculous  or  gouty  taint  some  inland  or 
mountainous  region  would  be  the  judicious  choice. 

4.  Specific  Inflammations  of  the  Nose. 

Syphilis. — The  occurrence  within  the  nose  of  the  primary  lesion 
of  syphilis  is  one  of  extreme  rarity.  In  the  majority  of  cases  that 
have  been  reported  the  infection  has  been  carried  to  the  nose 
upon  the  finger.  The  margin  of  the  alse  or  the  interior  of  the 
vestibule  are  the  points  where  the  chancre  is  most  likely  to  be 
found.  Previous  to  any  secondary  involvement  of  the  glands 
one's  suspicions  are  not  apt  to  be  aroused,  and  the  sore  may  be 
regarded  as  an  ordinary  furuncle,  to  which  it  is  for  a  time  not  at 
all  dissimilar.  With  the  development  of  distinct  induration, 
however,  and  enlargement  of  the  facial  and  cervical  glands  the 
real  nature  of  the  sore  should  no  longer  be  a  matter  of  doubt. 

The  secondary  lesions  of  the  disease,  though  by  no  means  of 
frequent  intranasal  occurrence,  are  yet  much  more  common  than 
the  primary.  Their  appearance  is  usually  coincident  with  those 
of  the  skin.  The  one  most  often  observed  is  an  obstinate  coryza 
of  subacute  type.  It  is  very  insidious  in  its  onset,  not  at  all 
demonstrative  in  its  progress,  and  is  characterized  by  a  secretion 
that  is  viscid  and  rather  scanty.  These,  together  with  the  facts 
that  it  is  so  prolonged  and  so  little  influenced  by  the  ordinary 
local  and  general  measures  employed  for  the  simple  acute  rhinitis, 
are  about  the  only  features  that  distinguish  it  from  a  coryza  of  inno- 
cent origin.  Papulae  or  mucous  patches  are  also  occasionally 
found  within  the  nasal  passages,  but  are  apt  to  fail  of  recognition 
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unless  it  be  discovered  from  other  signs  that  the  patient  is  a  syph- 
ilitic. They  usually  occur  just  within  the  inner  margin  of  the 
vestibule,  upon  the  septum,  the  floor  of  the  nose,  or  upon  the 
turbinated  bodies.  The  patch  is  slightly  elevated,  irregularly 
round  or  oval,  and  its  edges  are  apt  to  be  somewhat  indistinct. 
There  is  but  little  secretion  from  its  surface,  and  this  is  usually 
rather  thick  and  perhaps  slightly  purulent. 

In  early  infancy  the  manifestations  of  hereditary  syphilis  are 
most  often  of  the  secondary  type,  and  may  be  of  such  severity  as 
to  threaten  the  child's  life.  Its  general  vitality  will  be  poor  to 
begin  with,  and  when  this  is  further  depressed  by  a  syphilitic 
coryza  that  will  completely  occlude  the  nose,  and  by  thus  interfer- 
ing with  nasal  respiration  seriously  interfere  with  the  act  of  suck- 
ling, we  have  a  condition  that  is  full  of  menace. 

The  tertiary  stage  of  the  disease  as  it  is  manifested  within 
the  nose  is  the  one  of  by  far  the  greatest  importance,  be- 
cause it  is  often  dangerously  virulent  and  destructive.  Gum- 
matous infiltration  may  occur  at  any  point  within  the  nasal 
fossae,  but  it  exhibits  a  noticeable  predilection  for  the  septum 
and  the  external  walls.  It  may  be  circumscribed  or  diffuse.  If 
allowed  to  progress  the  infiltration  becomes  so  dense  that  nutri- 
tion is  seriously  interfered  with  and  central  softening  and  necrosis 
occur.  It  is  to  be  observed  that  the  bones  and  cartilages  may  at 
times  be  destroyed  through  a  periostitis  or  a  perichondritis  and 
the  mucous  membrane  remain  almost  intact.  Of  the  septum  it 
is  the  bony  portion,  the  vomer  and  ethmoidal  plate,  that  is  most 
frequently  attacked,  and  its  destruction  is  often  extensive  and  at 
times  complete.  The  turbinate  bodies  are  almost  always  included 
in  the  infiltration  and  subsequent  necrotic  processes,  and  these 
also  are  apt  to  suffer  partial  or  total  destruction.  Likewise  the 
bony  floor  of  the  nose  may  be  the  site  of  gummatous  invasion, 
and  upon  the  supervention  of  necrosis  we  have  a  more  or  less 
extensive  perforation  resulting  which  communicates  with  the 
mouth.  So  rapid  and  widespread  may  be  the  destruction  effected 
bv  this  disease  that  within  a  few  weeks  all  of  the  intranasal 
structures  and  perhaps  even  the  external  nose  itself  may  have 
sloughed  away,  leaving  nothing  behind  them  but  a  cavern  with 
ragged  entrance  and  suppurating  walls.  Following  or  rather 
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accompanying  the  cicatrization  of  syphilitic  ulceration  there  is 
always  a  great  deal  of  contraction  of  the  tissues  that  have  been 
involved  in  it,  and  this  phenomenon,  in  conjunction  with  the 
destruction  of  the  mucous  membrane,  skin,  cartilaginous  and 
bony  tissues,  leads  to  alterations  so  frightfully  disfiguring  that 
no  other  disease,  except  perhaps  lupus  or  malignant  ulceration, 
can  duplicate  them. 

The  interval  that  elapses  between  the  infection  and  the  appear- 
ance of  the  late  or  tertiary  lesions  of  the  disease  may  vary  from 
one  to  a  dozen,  fifteen,  or  even  more  years.  Their  mode  of  onset 
may  be  abrupt  and  intense,  or  it  may  be  extremely  insidious  and 
for  some  time  scarcely  noticeable.  The  margin  of  the  infiltrated 
area  is  apt  to  be  more  or  less  distinctly  defined  from  the  surround- 
ing tissue,  not  only  by  some  degree  of  elevation,  but  also  by 
some  appreciable  difference  in  color.  The  ulcerative  process  may 
extend  from  the  surface  to  the  deeper  tissues,  or  it  may  originate 
beneath  the  surface  and  make  its  way  upward.  Its  lateral  exten- 
sion is  always  preceded  by  the  characteristic  infiltration,  and  this 
is  usually  accompanied  by  more  or  less  collateral  oedema.  The 
commonest  deformity  resulting  from  syphilitic  disease,  and  one 
the  frequency  of  which  endows  it  with  some  diagnostic  value,  is 
the  so-called  saddle-nose.  This  consists  in  the  sinking  of  the 
bridge  of  the  nose,  the  simultaneous  elevation  of  the  tip,  and  the 
apparent  broadening  of  the  whole  structure.  The  loss  merely  of 
the  cartilaginous  portion  of  the  septum,  nor  indeed  of  the  vomer 
(partially)  also,  will  not  be  sufficient  to  occasion  this  significant 
alteration  of  form.  The  support  of  the  nasal  bones  is  derived 
from  the  anterior  portion  of  the  perpendicular  plate  of  the  ethmoid, 
and  it  is  the  destruction  of  this  that  is  essential  to  their  fall.  It  will 
be  important  to  remember,  however,  that  this  type  of  deformity  is 
not  pathognomonic  of  specific  disease.  The  sclerotic  tissue 
changes  of  atrophic  rhinitis  when  it  occurs  in  early  childhood 
before  the  nasal  skeleton  is  firmly  knit  may  be  accompanied  by 
quite  a  marked  depression  of  the  bridge,  and  of  course  trauma, 
either  directly  or  through  the  medium  of  an  ensuing  periostitis, 
may  have  a  similar  effect. 

Diagnosis. — The  immediate  recognition  of  this  late  form  of  the 
disease  and  its  energetic  treatment  are  so  extremely  important 
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that  one  should  be  thoroughly  familiar  with  the  diagnostic  points. 
The  gummatous  invasion  of  the  intranasal  tissues  is  almost  always 
accompanied  by  some  dull  red  discoloration  of  the  skin  exter- 
nally and  by  some  tenderness*  Rhinoscopical  inspection  shows 
the  process  to  be  at  first  mostly  unilateral,  the  swelling  to  be 
dense  and  resistant,  with  perhaps  an  area  of  softening;  it  is  en- 
tirely unaffected  by  cocaine,  and  the  discharge  is  a  glairy  mucus, 
stained  at  times  by  a  little  blood.  Later,  when  the  devitalized 
tissues  break  down,  the  discharge  becomes  more  bloody  and  con- 
tains fragments  of  necrotic  tissue  and  bone.  The  blood  mingling 
with  the  mucus  forms  large  dark  crusts  that  completely  fill  one 
or  both  nasal  chambers.  When  these  are  removed  the  more  or 
less  extensive  ulceration  is  uncovered,  and  the  gentle  use  of  a 
probe  will  reveal  denuded  and  disintegrating  bone.  The  stench 
is  every  bit  as  intolerable  as  the  ozaena  of  atrophic  rhinitis,  but 
there  is  a  slight  difference  in  the  odor  that  will  of  itself  enable  the 
trained  nose  to  distinguish  between  the  two  diseases.  The  tur- 
binated bones  may  loosen  and  be  extruded  in  large  fragments,  or 
indeed  almost  complete,  but  the  process  of  detachment  is  usually 
slow  and  sometimes  occupies  many  days  or  perhaps  several  weeks. 
During  this  time  the  condition  of  the  untreated  patient  is  pitiable. 
The  nose  is  filled  with  rotting  crusts,  with  foul  sanguinolent  pus 
and  sequestra;  and  the  head,  the  eyes,  and  the  ears  all  ache  in 
unison. 

Even  without  the  valuable  aid  of  a  history  there  should  be  but 
little  difficulty  in  distinguishing  this  disease  from  lupoid  or  tuber- 
culous ulceration  within  the  nose,  or  from  atrophic  rhinitis.  In- 
tranasal lupus  or  tuberculosis  is  almost  always  secondary  to 
manifestations  of  one  or  the  other  disease  upon  the  face.  It  is  in 
the  young  also  that  we  most  commonly  meet  with  the  lesions  of 
these  affections.  The  tubercular  ulcer  is  usually  somewhat  round 
or  irregular  in  shape,  and  its  favorite  situation  is  upon  the  car- 
tilaginous septum  or  the  inferior  turbinates.  It  is  sluggish,  very 
slow  in  its  progress,  and  differs  widely  in  this  respect  from  the 
often  virulent  activity  of  the  specific  lesion. 

In  case  of  any  lingering  doubt,  the  therapeutic  test  should  be 
instituted  at  once,  and  this  will  usually  very  promptly  dispel  any 
diagnostic   uncertainty. 
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The  stench  and  the  first  glance  at  the  crust-filled  fossae  of 
atrophic  rhinitis  may  arouse  a  momentary  suspicion  of  nasal 
syphilis,  but  thorough  cleansing  of  the  atrophic  nose  will  disclose 
an  intact  mucous  surface  and  nothing  that  could  be  mistaken  for 
a  gummatous  infiltration.  There  can  scarcely  be  any  misleading 
resemblance  between  the  pale  and  shrunken  membrane  of  atrophic 
rhinitis  and  the  infiltrated,  cedematous,  and  necrosing  tissues  of 
late  syphilis. 

Treatment. — Local  and  constitutional  treatment  should  enter 
into  an  active  alliance  if  we  would  promptly  control  the  progress 
of  this  disease.  At  certain  periods  and  in  the  presence  of  certain 
conditions  we  may  experience  some  doubt  as  to  whether  to  resort 
to  mercury  or  the  iodides,  or  both.  The  rules  laid  down  by 
Massei  for  our  guidance  under  such  circumstances  may  be  safely 
and  profitably  followed  in  the  large  majority  of  cases.  These 
are: 

1.  Mercury  (a)  for  secondary  manifestations;  (6)  when  the 
patient  has  had  no  previous  mercurial  course;  (c)  when  the 
iodides  are  poorly  borne. 

2.  Iodides  (a)  for  the  tertiary  lesions;  (6)  in  those  who  have 
already  been  subjected  to  sufficient  mercurialization;  (c)  when 
mercury  is  found  to  be  inactive. 

3.  Mercury  and  the  iodides  in  combination  (a)  when  there  is 
extensive  infiltration  and  necrosis  is  rapid,  or  when  either  drug 
alone  proves  of  feeble  effect. 

4.  Mercury  to  be  administered  internally  in  cases  of  only 
ordinary  severity,  but  by  inunction  or  intramuscular  injection  in 
those  where  the  stomach  is  rebellious  or  where  there  is  great  haste 
to  get  the  patient  under  the  influence  of  the  drug. 

In  using  the  drug  by  inunction  the  patient  should  be  ordered 
an  ounce  of  the  officinal  ointment  or  of  a  5  per  cent,  or  a  10  per 
cent,  ointment  of  the  oleate  and  this  he  can  divide  for  himself  into 
eight  or  ten  equal  parts.  After  a  hot  bath  and  thorough  scrub- 
bing one  portion  of  the  ointment  should  be  rubbed  into  the  skin 
at  some  part  of  the  body  where  it  is  thin  and  where  absorption 
will  be  active.  The  inner  surface  of  one  thigh  may  be  first  se- 
lected and  on  the  following  night  the  other.  Then  we  may  go 
in  succession  to  the  inner  surfaces  of  the  arms,  the  sides  of  the 
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chest,  or  the  skin  on  the  upper  abdomen.  Every  third  or  fourth 
Dighl  the  hot  bath  and  scrubbing  should  be  repeated. 

For  administration  by  the  mouth  the  protoiodide  is  probably 
the  most  generally  accepted  and  satisfactory  form.  One  of  the 
granules  containing  a  third  of  a  grain  may  be  given  at  first  after 
each  meal,  and  every  other  day  this  dose  may  he  increased  by  one 
or  two,  according  to  the  tolerance  of  the  patient.  Diarrhoea  may 
be  restrained  by  small  doses  of  tincture  opii  cam  ph.,  but  when 
tenderness  of  the  gums  on  closing  the  teeth  smartly  manifests 
itself  the  maximum  dose  has  been  attained.  Depending  on  the 
susceptibility  of  the  patient,  this  may  vary  betwen  two  and  four 
grains  per  day,  and  when  this  limit  of  tolerance  has  been  reached 
the  dose  should  be  diminished  by  about  one-third,  and  this  quan- 
tity continued  until,  and  for  some  time  after  the  entire  disappear- 
ance of  the  symptoms. 

In  the  tertiary  or  late  secondary  stages  of  the  disease,  when  the 
iodide  of  potassium  is  indicated  it  may  be  given  either  alone  or 
in  association  with  the  bichloride  of  mercury.  Ten  or  fifteen 
grains  of  the  iodide,  three  times  a  day  after  meals,  will  be  a  suffi- 
cient initial  dose,  and  this  may  be  rapidly  increased  until  the 
patient  is  taking  three  or  four  drachms  in  the  twenty-four  hours. 
It  should  never  be  given  on  an  empty  stomach,  and  should  always 
be  well  diluted.  If  in  spite  of  these  precautions  the  stomach  should 
rebel  against  the  administration  of  such  doses  as  may  lie  found  nec- 
essary to  control  the  disease,  we  may  frequently  succeed  in  mak- 
ing it  acceptable  by  giving  in  combination  or  in  conjunction  with 
it  a  reliable  essence  of  pepsin.  The  100  per  cent,  or  saturated 
solution  of  the  iodide  in  water  may  be  used,  and  a  sufficient 
number  of  drops  of  this,  each  representing  a  grain  of  the  drug, 
may  \k  added  to  two  drachms  of  the  essence  immediately  before 
taking.  It  is  very  gratifying  to  observe  the  unusual  tolerance 
of  the  stomach  for  the  iodide  when  it  is  given  in  this  way. 

Tlie  local  treatment  of  the  syphilitic  nose  is  of  almost  equal 
importance  to  the  constitutional  treatment  of  the  disease.  If  it 
be  properly  and  thoroughly  carried  out  it  will  be  of  very  material 
assistance  in  promptly  arresting  the  progress  of  the  disease  and  in 
averting  a  great  amount  of  destruction  that  would  otherwise  occur. 
Frequently  repeated  cleansing  is,  of  all  things,   most  essential. 
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If  it  be  our  lot  to  encounter  an  infecting  chancre  in  this  situa- 
tion, peroxide  of  hydrogen  will  be  of  service  in  removing  all  pus 
and  sloughing  tissue  from  the  surface,  and  it  may  then  be  dusted 
with  iodoform  or  one  of  its  less  offensive  substitutes — ariostol, 
nosophen,  or  europhen. 

The  rhinitis  of  secondary  syphilis  is  to  be  palliated  by  the  same 
measures  that  afford  relief  in  the  simple  acute  catarrh  of  the  nasal 
mucous  membrane.  The  alkaline  spray  followed  by  one  of  the 
distilled  extract  of  hamamelis,  one  part  to  three  of  water,  and 
this  finally,  by  an  albolene  or  benzoinol  spray  containing  five  or 
ten  grains  of  menthol  to  the  ounce.  Beyond  lessening  somewhat 
the  discomfort  attending  the  inflammation  this  will  have  but 
little  effect  in  shortening  its  duration.  It  is  the  constitutional 
treatment  alone  that  can  exert  any  actually  curative  influence. 
There  may  be  some  disposition  to  resort  to  solutions  of  the  mer- 
curic chloride  to  combat  this  specific  coryza,  but  even  when  of 
feeble  strength  these  are  apt  to  prove  irritating  to  the  pituitary 
membrane,  and  it  is  to  be  remembered  that  they  will  form  an 
insoluble  albuminate  of  mercury  with  the  nasal  secretions.  The 
mucous  patch,  after  the  fossae  have  been  well  sprayed  with  the 
ordinary  alkaline  solution,  may  be  mopped  for  a  few  moments 
with  hydrogen  dioxide,  and  then,  having  been  dried,  should  be 
lightly  and  accurately  touched  with  silver  nitrate  fused  on  the 
probe  or  with  a  1  to  10  solution  of  nitrate  of  mercury.  Care 
should  be  exercised  that  these  applications  do  not  include  any  of 
the  surrounding  tissue.  The  treatment  may  be  completed  by  a 
thin  coating  of  aristol  or  nosophen. 

It  is  in  the  treatment  of  the  rapidly  destructive  tertiary  lesions 

that  all  our  energy  and  skill  will  be  demanded  for  their  control 

and  cure.     Not  a  moment  should  be  lost  in  ridding  the  fossae  of 

every  crust,   all   hopelessly   necrosed   tissue,   and   any  detached 

sequestra.     Prior  to  its  removal  the  mass  of  offensive  material  had 

better  be  softened  by  the  use  of  the  Dobell  solution  in  the  Ber- 

mingham  douche  or  in  the  rubber-ball  syringe.     A  quantity  of  this 

fluid  is  injected  into  the  cavities  and  retained  for  a  few  minutes, 

natient  the  while  having  his  head  thrown  back  and  conducting 

big  through  the  mouth.     When  sufficiently  softened   the 

trusts  may  be  extracted  with  a  pair  of  angular  forceps, 
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and  then  the  smaller  ones  and  all  mucus  and  pus  mopped  out 
with  the  cotton-carrier.  Although  some  loosened  sequestra 
may  be  present,  they  may  be  of  such  size  that  their  immediate 
removal  cannot  be  accomplished  without  extensive  laceration  of 
the  tissues.  In  such  case  it  will,  as  a  rule,  be  much  better  to 
wait  a  few  days  until  the  infiltration  and  inflammatory  swelling 
have  diminished  somewhat  and  given  us  more  room  in  which  to 
work  them  out.  The  use  of  cocaine  and  adrenalin  will  add 
still  more  to  this  very  desirable  space,  and  at  the  same  time  lessen 
pain  and  possible  hemorrhage.  If,  however,  in  spite  of  increased 
room  the  pieces  of  dead  bone  are  found  to  be  too  large  for  re- 
moval through  the  natural  Openings,  we  should  attempt  to  crush 
them  into  smaller  fragments  by  means  of  strong  forceps.  When 
the  nose  is  finally  freed  from  all  loose  necrotic  tissue  and  secre- 
tion it  will  often  be  found  of  still  further  advantage  to  use  the 
curette.  With  this  instrument  all  flabby  and  unhealthy  gran- 
ulations should  be  carefully  scraped  away,  the  slough-covered 
margins  of  the  ulcerations  cleaned,  and  so  put  in  much  better  con- 
dition for  rapid  improvement  under  the  influence  of  topical  appli- 
cations. The  peroxide  of  hydrogen  will  assist  very  materially  in 
this  work  of  preparing  the  surfaces  for  local  medication.  Hav- 
ing them  thus  prepared,  a  drachm  to  the  ounce  solution  of  silver 
nitrate  will  be  found  an  efficient  application.  This  is  to  be  lightly 
brushed  over  every  ulcerated  area  within  the  fossae  by  means  of 
the  applicator  carrying  a  small  tuft  of  cotton.  There  is  no  occa- 
sion to  use  the  galvanocautery  or  the  acid  nitrate  of  mercury, 
since  these  are  unnecessarily  violent  in  their  action  and  possess  no 
advantage  over  the  silver.  The  local  treatment  may  be  concluded 
by  an  insufflation  of  aristol,  nosophen,  or  europhen,  but  if  the 
objections  of  the  patient  can  be  overcome,  iodoform  will  be  found 
more  satisfactory  than  any  of  these.  An  excellent  combination  in 
which  it  may  be  used  for  this  and  other  ulcerative  lesions  within 
the    nose    is: 


1^.    Iodoform, 

Acid,  tannic aa     oss. 

Bismuth  subnit., 

Pulv.  acacia* aa     r>ij. 

Morphina)  sulphat £i\  xx.— M. 
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It  need  scarcely  be  added  that  this  thorough  cleansing  and 
medication  should  be  repeated  daily  until  any  extension  of  the 
ulceration  is  checked  and  cicatrization  is  well  under  way. 

We  should  never  permit,  however,  our  interest  in  the  local 
lesions  to  lead  us  into  any  neglect  of  the  patient's  general  condition. 
Mercury  and  potassium  iodide  should  be  ordered  at  once,  and, 
in  addition  to  its  internal  administration,  the  former  may  be 
used  by  inunction  or  intramuscular  injection.  The  specific  action 
of  mercury  consisting  in  the  fatty  degeneration  which  it  occasions 
in  the  plastic  and  unstable  products  of  syphilis,  it  follows  that  the 
general  health  should  be  raised  to  the  highest  limit  in  order  that 
the  elimination  of  these  effete  materials  may  be  hastened  as  much 
as  possible. 

In  case  the  external  nose  is  threatened  with  depression  or  other 
deformity  as  the  result  of  extensive  destruction  of  the  intranasal 
structures,  some  prosthetic  appliance  should  be  used  to  prevent 
this.  No  two  cases  being  alike  the  physician's  own  ingenuity 
must  be  called  upon  to  provide  the  best  means  for  securing  this  end. 

Tuberculosis. — Nasal  tuberculosis  may  be  primary  as  the  result 
of  infection  introduced  from  without,  but  it  is  almost  always 
secondary  to  pulmonary  disease.  Its  favorite  seat  is  the  septal 
cartilage,  and  it  manifests  itself  in  a  variety  of  ways.  The  most 
frequent  is  a  broad  based,  irregular  swelling  upon  the  septal 
cartilage,  commonly  unilateral  at  first,  but  later,  as  a  rule,  appear- 
ing on  the  other  side.  So  far  from  showing  any  signs  of  inflam- 
mation the  mucous  membrane  is  grayish  rather  than  red,  and  its 
appearance  is  somewhat  suggestive  of  a  septal  abscess.  The 
surface  at  times  is  nodular.  Round-celled  infiltration  of  the 
perichondrium  ultimately  occurs,  the  nutrition  of  the  cartilage 
is  cut  off,  and  the  necrosis  and  breaking  down  of  this  structure  leads 
to  a  coalescence  of  the  previously  distinct  tumors.  Although  the 
mucous  covering  may  remain  intact  for  a  long  period,  yet  the 
final  result  is  usually  ulceration  and  more  or  less  extensive  de- 
struction. When  complete  perforation  of  the  septum  is  at  last 
accomplished  we  find  the  opening  rimmed  by  typically  tubercu- 
lous granulations,  and  these  will  distinguish  it  from  the  simple 
perforative  ulcer  of  the  septum,  which  is  clean-edged  and  quite 
smooth. 
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In  addition  to  the  above  described  lesion  we  have  another 
which  is  almost  from  the  beginning  ulcerative.  The  septal  car- 
tilage is  again  the  usual  site  for  its  occurrence,  although  it  not 
uncommonly  extends  to  the  adjoining  structures.  There  is  a 
moderate  preliminary  infiltration  of  the  mucous  membrane, 
shortly  followed  by  epithelial  necrosis  and  slowly  progressive 
ulceration.  There  may  be  occasional  slight  attacks  of  epistaxis 
accompanying  this;  crust  formation  is  almost  limited  to  the  site 
of  the  ulcer,  and  the  mucopurulent  discharge  incidental  to  it  is  by 
no  means  copious.  Inflammation  of  the  contiguous  mucous  mem- 
brane is  conspicuous  by  its  absence,  and  if  this  of  itself  fails  to 
dispose  of  the  suspicion  of  syphilis  we  have  but  to  examine  the 
chest  to  find  there,  almost  without  exception,  more  or  less  exten- 
sive disease  of  the  lungs. 

The  treatment  of  these  lesions  consists  in  the  inechanical  re- 
moval of  all  necrosed  and  diseased  tissue.  This  may  be  accom- 
plished by  means  of  the  curette,  and  a  30  per  cent,  to  50  per  cent, 
solution  of  lactic  acid  may  then  be  rubbed  into  the  base  of  the 
ulcer  with  excellent  effect.  Or,  instead  of  this,  the  galvanocau- 
tery  may  be  used  to  bring  about  cicatrization.  In  either  case  an 
insufflation  of  iodoform  will  serve  as  an  appropriate  dressing  for 
the  wound.  We  may  utilize  the  removed  material  for  confirming 
our  diagnosis  by  examining  it  for  and  discovering  in  it  the  tubercle 
bacillus. 

Lupus. — Some  difference  of  opinion  exists  as  to  the  propriety 
of  a  clinical  distinction  between  lupus  and  ordinary  tuberculosis 
of  the  upper  respiratory  mucous  membranes.  In  support  of  the 
identity  of  the  two  diseases  it  has  been  urged  that  the  Koch  bacillus 
is  the  pathogenic  agent  responsible  for  both;  that  the  fundamental 
histological  structure,  the  tuberculous  follicle,  is  the  same  in  each; 
that  it  is  illogical  to  ascribe  the  slow  course  of  lupus  to  an  atten- 
uated virus  when  tissue  resistance  will  fully  explain  the  benignity 
and  tardiness  of  the  morbid  process;  and,  finally,  that  it  is  at  times 
impossible  to  distinguish  clinically  the  lesion  of  lupus  from  that 
of  tuberculosis.  While  we  may  grant  that  these  contentions 
contain  much  truth,  yet  there  are  several  wide  differences  between 
the  two  diseases  in  the  matter  of  their  clinical  course,  their  appear- 
ance and  their  response  to  treatment,  that  justify  their  separate 
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consideration.  It  is  well-known,  for  instance,  that  lupus  almost 
invariably  extends  in  a  downward  direction,  passing  from  the 
nose  to  the  nasopharynx  and  thence  to  the  oro-pharynx  and  larynx. 
The  rule  with  regard  to  tuberculosis  however,  is  that  it  progresses  in 
the  opposite  direction,  i.  e.,  from  below  upward.  As  to  the  relative 
appearance  of  the  two  lesions,  although  at  times  there  is  consider- 
able resemblance  between  them  yet  there  is  almost  always  quite 
enough  difference  to  enable  one  of  even  moderate  experience  to 
distinguish  between  them.  The  ulcer  of  lupus  is  usually  of  less 
extent  than  the  other,  and  as  new  ones  appear  those  of  longer  stand- 
ing heal  and  leave  patches  or  trails  of  cicatricial  tissue  behind 
them.  In  the  nose  it  is  the  mucous  membrane  of  the  septum, 
the  lower  turbinates,  or  the  floor  that  is  first  attacked,  and,  as  the 
disease  slowly  progresses,  the  underlying  bony  or  cartilaginous 
structures  may  become  implicated  and  destroyed.  Except  upon 
the  septum,  however,  the  ulcerative  destruction  is  usually  limited 
to  the  mucous  membrane,  and  as  the  contraction  which  ensues  upon 
cicatrization  occurs  we  are  apt  to  have  a  variety  of  deformities, 
of  which  stenoses  are  the  most  frequent  result.  The  absence  of 
pain  is  one  of  the  most  striking  features  of  the  disease,  and  "it  is 
this  which  explains  most  plausibly  the  almost  habitual  procrasti- 
nation of  these  patients  in  presenting  themselves  for  treatment, 
this  being  practically  identical  with  that  of  the  tubercular  ulcer. 

Leprosy. — This  disease  is  so  rarely  encountered  by  therhinol- 
ogist  in  either  private  or  hospital  practice  that  it  would  seem  scarcely 
worth  while  to  give  it  space  in  a  work  of  practical  character  were 
it  not  that  it  has  recently  been  almost  conclusively  shown  that  the 
primary  lesion  of  the  disease  occurs,  in  probably  the  greater  num- 
ber of  eases,  within  the  nose  upon  the  anterior  portion  of  the 
septum.  It  goes  without  saying  that  the  infectious  material  is 
in  all  probability  conveyed  to  this  point  by  the  finger,  and  it  is  by 
this  method  of  inoculation  that  we  can  understand  the  trail  smis- 
sibility  of  the  disease  from  one  person  to  another,  although  we  know 
that  it  is  not  contagious  in  the  ordinary  sense  of  the  term.  It  is 
within  the  nose  then  that  we  should  look  for  the  earliest  signs  of 
the  disease  and  it  is  not  until,  perhaps,  much  later  that  the  pharyn- 
geal lesions  develop  and  the  characteristic  eruptions  appear  upon 
the  skin.     The  stage  of  invasion  is  marked  by  a  diffuse  infiltration 
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of  the  affected  tissues  and  within  this  area  a  number  of  sharply 
defined  nodules  of  varying  size  appear.  These  may  be  of  elastic 
consistence,  or,  perhaps,  somewhat  firm,  and  are  apt  to  be  pale  or 
of  waxy  color.  The  swelling  of  the  intranasal  tissue  soon  makes 
any  satisfactory  inspection  of  that  cavity  impossible,  but  the  nod- 
ules quickly  ulcerate  and  there  is  extensive  sloughing  of  the 
infiltrated  parts.  This  is  followed  by  partial  cicatricial  repair 
and  while  this  is  taking  place  the  disease  advances  by  attacking 
neighboring  tissues  and  structures.  The  whole  nose  may  be 
sacrificed,  the  bone  as  well  as  the  overlying  soft  parts  yielding 
to  the  destructive  action  of  the  disease.  There  are  no  large  se- 
questra, however,  as  in  syphilis,  for  the  bone  gradually  melts 
away  through  the  action  of  a  carious  disintegration.  As  a  result 
of  the  cicatricial  process  following  the  ulceration,  stenoses  and 
more  or  less  extensive  adhesions  are  of  frequent  occurrence. 

Symptoms; — The  first  symptoms  of  the  disease  are  those  of  a 
severe  and  obstinate  coryza,  the  thin  serous  discharge  being  very 
profuse  and  stained  with  blood.  A  great  deal  of  swelling  accom- 
panies these  symptoms  and  the  anesthesia  that  is  characteristic 
of  this  disease  soon  also  becomes  evident.  Salivation  is  very  com- 
monly associated  with  the  other  symptoms  and  at  times  such  severe 
attacks  of  angina  occur  that  the  patient's  nutrition  suffers  because 
of  his  unwillingness  to  take  food. 

Diagnosis. — If  the  disease  be  once  suspected  the  diagnosis  is 
not  likely  to  be  very  difficult,  for  the  anesthesia,  the  infiltration, 
and  the  singular  appearance  of  the  nodes  are  sufficient  to  differ- 
entiate it  from  any  other  disease.  In  the  oropharynx  the  nodes 
show  a  predilection  for  the  symphysis  of  the  palate  and  the  posterior 
arches.  Moreover,  the  accompanying  cutaneous  lesions  and  the 
nervous  phenomena  are  of  diagnostic  aid,  and  where  there  is  any 
lingering  doubt  the  demonstration  of  the  specific  bacillus  will 
remove  it.  Although  there  may  be  at  times  some  confusing  re- 
semblance to  tuberculosis  or  syphilis,  this  will  be  cleared  away 
by  a  review  of  the  course  of  the  disease. 

Rhinoscleroma. — In  spite  of  the  name  that  has  been  given  it, 
this  disease  is  not  limited  to  the  nose,  but  may  involve  the  upper 
air  passages  generally.  It  is  remarkable  among  other  things  for 
the  extreme  slowness  of  its  course,  years  being  consumed  in  many 
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cases  before  any  serious  structural  change  is  effected.  It  seems 
to  be  almost  limited  to  the  eastern  portion  of  Europe;  most  of  the 
eases  that  have  been  observed  in  this  country  having  come  from 
that  quarter  of  the  globe.  During  the  early  years  of  its  existence 
it  may  be  productive  only  of  a  chronic  nasal  catarrh,  accompanied 
by  the  formation  of  tenacious  crusts  and  by  a  moderate  amount  of 
obstruction.  It  usually  has  its  origin  in  the  posterior  portion  of 
the  nose  and  can  scarcely  l>e  recognized  until  it  extends  either 
downward  or  forward  and  produces  noticeable  alterations  in  the 
pharynx  or  at  the  anterior  nares.  Pathologically  it  consists  of 
a  pale,  dense,  nodular,  and,  on  rare  occasions,  diffuse  infiltration 
of  the  mucosa,  this  being  succeeded  by  market]  shrinkage  of  the 
affected  tissues.  Superficial  erosions  may  be  detected  at  times, 
but  there  is  never  any  actual  ulceration.  One  very  common 
feature  of  the  disease,  however,  is  the  almost  complete  disappear- 
ance of  the  uvula,  sometimes  not  even  a  vestige  of  it  remaining. 
Before  the  contraction  of  the  sclerosed  tissues  begins,  the  passages 
of  the  nose  and  nasopharynx  are  found  greatly  obstructed  or 
completely  occluded  by  a  number  of  nodes  of  varying  size  and  of 
almost  cartilaginous  hardness.  The  subsequent  contraction 
alters  the  clinical  picture  still  further,  the  soft  palate  and  pos- 
terior arches  being  so  greatly  retracted  that  the  inferior  entrance 
to  the  nasopharynx  is  completely  closed,  while  the  nasal  aire 
are  drawn  inward  to  almost  actual  contact  with  the  septum. 
During  the  earlier  months  of  the  disease  the  pallor  of  the  mucous 
membrane  combined  with  the  presence  of  crusts  might  suggest 
nothing  more  than  an  atrophic  rhinitis. 

DlAOJiism. — The  diagnosis  of  the  disease  is  founded  upon  its 
extremely  slow  course,  the  hardness  of  the  infiltration,  the  presence 
of  stellate  bands  of  contracting  fibrous  tissue,  and  upon  the  demon- 
stration by  the  microscope  of  the  presence  in  the  tissues  of  Mik- 
ulicz's cells.  It  is  these  cells  together  with  the  hyaline  corpuscles 
that  contain  (he  specific  bacillus  of  the  disease,  and  this  may  also 
be  found  in  the  secretions. 

Treatment. — No  treatment  that  will  control  the  pathological 
process  has  yet  been  discovered  and  our  usefulness  is  limited 
to  the  operative  removal  of  its  effects.  Excision  of  the  more 
prominent  nodular  obstructions  and  the  divisions  of  any  fibrous 
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strictures  comprise  about  the  only  remedial  measures  at  our  com- 
mand. 

Glanders. — This  disease  is  of  such  rare  occurrence  in  the  human 
being  as  to  be  of  scarcely  more  than  literary  interest,  and  when  it 
is  encountered  in  man  it  is  much  more  apt  to  be  of  chronic  type 
than  the  acute  malignant  form  found  in  the  horse.  The  infection 
is  usually  conveyed  directly  from  the  animal  and  very  rarely  from 
another  diseased  person.  The  characteristic  symptoms  of  the 
disease  as  they  occur  in  the  horse  are  apt  to  be  considerably 
modified  in  man,  because  in  the  latter  the  mucous  membranes 
of  the  upper  air  passages  may  be  very  slightly  if  at  all  involved 
and  the  manifestations  of  the  disease  mav  be  almost  limited  to  the 
ordinary  symptoms  of  pya?mia.  Usually  associated  with  these, 
however,  are  cutaneous  ulcers,  gastro-intestinal  catarrh,  and 
perhaps  bronchial  inflammation.  The  disease  is  apt  to  go  un- 
recognized in  the  human  being  until  the  characteristic  eruption 
makes  its  appearance  in  the  nose,  mouth,  and  pharynx.  This 
consists  of  pustules  which  gradually  becpme  transformed  into  deep 
sharp-edged  ulcers  and  these  are  followed  by  phlegmonous  inflam- 
mation which  leads  to  more  or  less  extensive  destruction  of  the 
underlying  bone  and  cartilage.  Within  a  short  time  erysipelatous 
inflammation  of  the  external  covering  of  the  nose  occurs  and  this  also 
is  but  preliminary  to  destructive  ulceration.  In  the  few  acute  cases 
that  occur  the  termination  is  usually  fatal,  while  in  those  that  are 
chronic  the  course  is  almost  always  very  tedious  and  the  percentage 
of  complete  recoveries  is  very  small.  The  ulcers  are  not  at  all 
responsive  to  treatment  and  the  contractions  that  follow  cicatri- 
zation are  very  disfiguring. 

Diagnosis. — The  diagnosis  is  only  rendered  positive  by  the  dis- 
covery of  the  specific  bacillus,  and  the  possibility  of  mistake  in 
this  should  be  controlled  bv  resort  to  animal  inoculation.  At 
certain  periods  of  the  disease  its  resemblance  to  >vphilis  may  be 
so  great  that  the  hlstorv  must  be  verv  carefullv  .-studied  to  avoid 

O  •  •  • 

error. 

Treatment. — No  treatment  ran  be  of  anv  real  value  that  does 
not  accomplish  the  complete  destruction  of  the  di>ease  foci.  The 
galvanocautery  Is  the  most  rapid  and  convenient  method  of 
effecting  this.     Potassium  iodide  in  ma^ive  dose-  has  been  said 
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to  be  of  decided  assistance,  but  its  value  is  entirely  subordinate  to 
the  radical  measure. 

Actinomycosis. — Of  the  several  chronic  infectious  inflammations, 
actinomycosis  is  probably  the  one  that  is  least  frequently  encoun- 
tered. That  the  mouth  is  the  customary  seat  of  the  disease  in 
man  is  to  be  attributed  to  the  fact  that  its  pathological  principle — 
the  ray-fungus — is  usually  introduced  either  through  the  medium 
of  articles  that  have  been  in  contact  with  diseased  animals,  or,  more 
directly,  by  means  of  certain  vegetables  to  which  the  fungus  clings 
or  upon  which  it  grows.  Carious  teeth,  fissured  gums,  or  catarrhal 
tonsils  are  the  commoner  avenues  of  invasion,  but  the  tongue  also 
is  not  infrequently  the  chosen  site  of  the  disease.  When  the  teeth 
or  the  gums  are  the  points  of  entry  a  chronic  periosteal  abscess  may 
result,  or,  possibly,  a  central  osteitis.  When  the  tongue  is  attacked 
a  firm,  distinctly  circumscribed  tumor  slowly  develops  at  its  tip, 
its  margin,  or  perhaps  in  a  more  central  location.  Its  growth  is 
always  very  deliberate  and  after  a  period  of  varying  length  it  may 
undergo  some  degree  of  softening.  It  is  not  at  all  unlikely  that 
the  tumor  may  be  regarded  as  of  a  gummatous  or  cancerous  nature, 
and  unfortunately,  to  exclude  the  former,  the  usual  therapeutic 
test  is  not  entirely  reliable  because  the  iodide  has  seemed  at  times 
to  exert  a  distinctly  restraining  influence  upon  the  progress  of  the 
disease  in  question.  The  diagnosis  is  established  by  the  demon- 
stration of  the  ray-fungi  either  in  the  secretion  or  in  the  affected 
tissue  itself.  The  only  treatment  that  can  be  regarded  as  curative 
consists  in  the  thorough  extirpation  of  the  diseased  area.  Some 
incidental  assistance  may  be  obtained  from  the  administration 
of  large  doses  of  iodide  of  potash. 


CHAPTER  VI. 

NEUROSES. 
HAT  FEVER. 

This  disease  is  classed  among  the  neuroses  for  the  reason  that 
its  principal  phenomena  are  the  result  of  a  temporary  suspension 
of  vasomotor  nerve  control  over  the  vessels  of  the  nasal  mucous 
membrane.  Its  exciting  cause  is  an  atmospheric  irritant,  usually 
some  variety  of  vegetable  spore,  its  predisposing  causes  two  in 
number,  the  one  local,  the  other  systemic.  The  first  of  these  is 
a  special  hyperesthesia  or  susceptibility  of  the  pitukary  mem- 
brane to  the  disturbing  effects  of  certain  foreign  materials  that  are 
inhaled  with  the  air.  In  the  vast  majority  of  cases  this  is  largely 
due,  no  doubt,  to  some  perfectly  evident  intranasal  abnormality — 
a  simple  chronic  catarrhal  or  hypertrophic  rhinitis,  the.  presence  of 
polyps,  a  deflection  of  the  septum,  or  a  cartilaginous  or  bony  spur 
from  it  of  sufficient  prominence  to  bring  it  at  some  or  at  all  times 
in  contact  with  the  opposing  middle  or  lower  turbinates.  Such 
conditions  are  certain  to  be  accompanied  by  more  or  less  hyper- 
emia, and  this,  of  course,  involves  a  proportionate  amount  of  hyper- 
esthesia. 

The  systemic  predisposing  cause  is  temperamental  or  diathetic, 
or  both.  Ever  since  the  disease  was  first  systematically  investi- 
gated the  nervous  temperament  has  been  regarded  as  the  chief  if 
not  the  only  constitutional  factor.  It  is  not  to  be  denied  that  it 
is  present  in  a  very  large  proportion  of  the  cases,  possibly  more 
than  half  of  them,  but  in  the  rest  it  may  be  either  entirely  absent 
or  so  indistinct  that  it  may  be  justly  ignored.  Indeed,  I  would 
limit  the  class  of  neurotics  to  those  only  who  clearly  inherit  their 
nerve  instability.  In  the  others  this  cannot  be  said  to  be  a  matter 
of  temperament,  but  is  merely  secondary  to  or  is  the  outgrowth 
of  some  diathetic  state  that  is  rooted  in  defective  nutrition. 
Whether  we  term  this  lithsemia  or  the  gouty  or  uric-acid  diathesis 
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is  immaterial,  the  essential  fact  being  that  through  intestinal 
toxaemia  or  some  disturbance  of  normal  metabolism  we  have  result- 
ing a  persistent  poisoning  of  the  blood  current.  At  the  very  mo- 
ment that  contamination  of  the  blood  occurs  there  is  inaugurated 
an  increasing  irritation  and  a  steadily  diminishing  stability  of  the 
reflex  nervous  centres.  The  vaso-motor  centres  are  early  affected, 
and  when  perhaps  their  loss  of  equilibrium  is  added  to  a  long  pre- 
cedent nasal  lesion  that  has  rendered  the  pituitary  mucous  mem- 
brane particularly  intolerant  of  any  form  of  irritant,  we  have  but  to 
await  the  floating  of  some  variety  of  pollen  into  the  nostrils  to  witness 
the  speedy  evolution  of  this  disease.  According  as  it  occurs  at 
different  seasons  of  the  year  it  is  known  by  different  names.  In 
the  early  summer  we  hear  of  it  as  June  cold,  vernal  catarrh,  rose 
cold,  and  later  on  toward  the  middle  or  latter  part  of  August  it  is 
more  frequently  termed  autumnal  catarrh,  hay  fever,  hay  asthma, 
or  rag-weed  fever.  The  fact  that  several  of  these  names  are  derived 
from  the  different  plants  or  flowers  that  supply  the  irritant  suggests 
that  it  is  not  always  the  same  variety  of  pollen  that  provokes  the 
attack.  And  this  is,  indeed,  the  case.  A  certain  plant  or  weed 
that  may  be  intensely  disturbing  to  one  individual  may  be  quite 
inoffensive  to  another.  No  age  is  exempt  from  the  disease,  and 
the  sexes  are  about  equally  affected. 

Symptoms. — It  is  scarcely  necessary  to  rehearse  the  distressing 
symptoms  of  this  disease.  It  is  far  too  common  during  the  sum- 
mer months  in  this  country  for  any  of  us  to  be  entirely  unfamiliar 
with  the  clinical  picture  that  it  presents.  Many  of  those  who  are 
sufferers  of  some  standing  develop  a  partiality  for  some  particu- 
lar day  on  which  to  commence  each  annual  attack,  and  this  is 
especially  apt  to  occur  in  those  who  present  a  well-defined  neu- 
rotic tendency.  The  invasion  of  the  disease  is  at  times  almost 
explosive  in  its  abruptness,  a  sipgle  hour  often  sufficing  to  land 
the  victim  in  the  very  midst  of  his  woes.  As  a  rule,  however, 
for  a  few  days  preceding  the  actual  onset  the  patient  is  conscious 
of  some  itching  in  the  roof  of  his  mouth  or  at  the  inner  canthus 
of  the  eye,  and  the  nose,  as  well  as  the  eyes,  is  more  sensitive  to 
anything  of  an  irritating  nature.  The  torments  of  the  fully  de- 
veloped attack  must  be  experienced  to  be  fully  appreciated.  The 
profuse  and  acrid  rhinorrhcea,  the  violent  paroxysms  of  sneezing, 
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the  usual  complete  occlusion  of  the  nose,  the  photophobia,  the 
copious  la  cry  mat  ion,  the  swollen  and  burning  eyelids,  the  en- 
forced mouth-breathing  with  its  attendant  parched  throat  and 
frequent,  dry  cough — is  not  all  this  enough  to  make  the  sufferer 
an  object  of  deep  compassion? 

Inspection  of  the  nose  reveals  the  turbinates  distended  to  their 
utmost  capacity  and  packed  up  against  the  septum,  not  brightly 
hyperaemic  as  in  simple  acute  rhinitis,  hut  redematous  and  often 
of  a  waxy  pallor.  They  are  almost  constantly  streaming  with  a 
thin,  serous  secretion,  and  the  margins  of  the  ahe  arc  reddened  and 
excoriated.  A  very  few  days  of  this  sort  of  thing  would  be  bad 
enough,  hut  when  it  is  prolonged  over  six  weeks  or  two  months 
it  is  not  surprising  that  the  physical  condition  of  these  unfortu- 
nates is  at  times  very  much  reduced. 

Diagnosis. — There  should  be  no  difficulty  in  arriving  at  this 
promptly.  The  violence  of  the  symptoms,  the  season  of  the 
year,  the  appearance  of  the  nasal  tissues,  and  a  history  of  previous 
similar  attacks  furnish  us  with  enough  evidence  to  prevent  any 
hlunder. 

Prognosis. — The  disease  is  curable,  but  cure  depends  not  alone 
upon  the  judicious  selection  of  and  perseverance  in  treatment 
by  the  physician,  but  almost  equally  upon  the  conscientious 
cooperation   of   the   patient. 

Treatment. — That  of  the  attack  is  no  more  than  a  struggle  to 
lessen  its  severity  and  duration.  Believing  as  I  do  that  the  blood 
contains  many  toxic  impurities  of  intestinal  origin,  all  of  which 
contribute  to  its  irritating  qualities  and  to  its  disturbing  effect  upon 
the  vasomotor  centres,  my  first  effort  is  of  an  elimmative  nature. 
One  of  the  natural  laxative  waters,  particularly  one  containing  a 
large  proportion  of  phosphate  of  soda,  is  used  upon  rising  each 
morning.  An  abundance  of  pure  water  is  ordered  for  consumption 
throughout  the  day,  a  half-gallon  is  none  too  much,  and  the  nitrog- 
enous elements  of  the  diet  are  reduced  to  a  minimum.  Hot  baths 
are  employed  at  bedtime  and  a  cold  sponge  douche  to  the  spine  in 
the  morning.  Those  who  can  afford  it  may  be  benefited  by  the  ad- 
dition of  general  massage  two  or  three  times  each  week,  and  those 
who  cannot  should  daily  indulge  in  light  indoor  exercise,  stopping 
short  of  the  point  of  fatigue.     Drugs  are  of  minor  value  during  the 
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active  period  of  the  disease,  and  if  quinine,  belladonna,  or  any 
others  of  the  large  number  that  have  been  proposed  are  used,  it 
should  only  be  after  the  gastro-intestinal  tract  has  been  emptied 
and  the  blood  somewhat  relieved  of  its  organic  impurities. 

As  to  local  treatment,  this  also  will  be  rendered  the  more  effica- 
cious by  a  systemic  rinsing  so  thorough  that  the  measures  adopted 
for  local  relief  will  not  be  antagonized  by  internal  irritants.  The 
first  step  toward  securing  a  mitigation  of  the  nasal  symptoms  will 
be  the  cleansing  of  the  foss*.  This  cannot  be  satisfactorily  car- 
ried out  so  long  as  the  engorged  and  (Edematous  condition  of  the 
turbinates  obstructs  the  entrance  of  our  sprays.  These  swollen 
bodies  must,  therefore,  be  first  reduced,  and  we  are  now  blessed 
in  having  in  cocaine  and  adrenalin  a  pair  of  remedies  that  for 
this  purpose  are  infallible.  A  2  per  cent,  cocaine  solution  is  first 
sprayed  upon  the  anterior  extremities  of  the  turbinates,  and 
when  the  very  slight  contraction  obtainable  from  this  drug 
alone  has  been  secured  the  same  solution  may  be  applied,  by 
means  of  the  cotton-carrier,  slowly  and  in  the  gentlest  way  to 
every  accessible  portion  of  the  cavity.  In  two  or  three  minutes 
the  sensibility  of  the  mucous  membrane  will  have  become  less 
extreme,  and  the  Dobell  solution,  warmed,  should  then  be  freely 
sprayed  into  the  slightly  opened  meatuses.  As  much  as  possible 
of  this  being  sniffed  back  into  the  nasopharynx,  the  nose  is  then 
vigorously  not  violently  blown,  and  thus  freed  from  both  wash 
and  secretion.  We  are  now  ready  to  profit  by  the  astonishing 
vasoconstricting  powers  of  the  adrenal  extract.  In  1  to  5000 
strength  it  may  be  used  in  the  atomizer  if  one  chooses,  but  I 
think  it  more  energetic  and  prompt  in  its  action  if  it  be  brushed 
over  the  membrane  by  means  of  the  applicator  with  its  tuft  of 
cotton.  Within  the  space  of  a  minute  the  previously  inert,  pal- 
sied vessels  will  have  contracted,  and  a  remarkable  amount  of 
turbinate  shrinkage  will  have  occurred.  The  patient  experiences 
the  delight  of  free  nasal  respiration,  and  is  assured  at  least  of 
an  hour's  respite  from  the  worst  features  of  his  malady.  Once 
again  is  the  warm  Dobell  solution  now  used,  the  nose  blown 
and  dried  with  absorbent  cotton,  and  then  one,  two,  or  more  of  the 
offending  turbinates  are  lightly  touched  in  two  or  three  spots  with 
chromic   acid.     This   may  seem   a   rather   startling   therapeutic 
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measure,  but  there  are  several  reasons  for  its  employment.  In 
the  first  place,  although  it  is  seemingly  an  additional  irritant  to 
the  already  incensed  membrane,  yet  it  is  to  be  remembered  that 
the  condition  present  is  not  one  of  simple  inflammation,  but  is 
wholly  the  result  of  suspended  vasomotor  inhibition.  This  has 
been  brought  about  through  the  specific  influence  exerted  by  some 
variety  of  pollen.  It  is  not  an  ordinary  irritation,  its  effects 
being  dependent  upon  an  idiosyncrasy  afforded  by  the  patient. 
The  condition  then  is  one  of  complete  vascular  relaxation,  and 
the  action  of  chromic  acid  at  this  juncture  is  that  of  a  tonic  stimu- 
lant rather  than  an  irritant.  I  repeat  that  its  application  is  to 
make  scarcely  more  than  a  speck  upon  the  membrane,  and  if  its 
use  is  carefully  limited  to  this  there  will  not  only  be  no  notice- 
able increase  of  the  patient's  immediate  discomfort,  but  within  a 
few  hours  a  material  contraction  of  the  distended  turbinate  will 
have  occurred,  the  secretion  will  be  less  profuse,  and  the  par- 
oxysms of  sneezing  will  be  neither  as  frequent  nor  violent.  This 
pin-point  application  of  chromic  acid  occasions  no  destruction  of 
tissue  and  it  may  be  repeated,  therefore,  at  intervals  of  a  few 
days  without  hesitation  and  with  increasing  benefit  to  the  patient. 
It  is  not  unlikely  that  its  stimulating  and  indeed  tonic  effect 
may  be  central  as  well  as  peripheral.  Shall  we  place  cocaine  in 
the  hands  of  our  patients  for  their  personal  use?  As  a  rule,  I 
should  say  emphatically  No!  But  there  are  a  few  exceptional 
instances  of  intense  and  continuous  suffering,  the  patients  being 
people  of  intelligence  and  evident  strength  of  character,  to  whom 
the  drug  in  2  per  cent,  solution  may  be  given  with  instructions 
that  it  be  used  only  at  certain  times  and  in  very  limited  quantity. 
The  foregoing  reference  to  cocaine  and  its  personal  employment 
by  the  patient  was  written  before  I  was  as  familiar  as  now  with 
the  vastly  greater  potency  of  the  suprarenal  extract.  And  while 
I  have  nothing  to  retract  or  modify  in  what  I  have  said  of  cocaine, 
its  action  as  compared  to  that  of  adrenalin  is  feeble  and  incon- 
sequent. The  glandular  extract  has  a  very  great  additional 
advantage  in  being  entirely  non-toxic  and  quite  incapable  of  estab- 
lishing any  vicious  habit.  A  series  of  more  than  usually  intract- 
able cases  by  whom  I  have  had  this  solution  used,  derived  from 
it,  without  exception,  a  most  gratifying  amount  of  relief,  and  the 
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majority  of  them  passed  through  the  season  of  their  previous 
greatest  suffering  with  scarcely  noticeable  discomfort.  It  is  to 
be  regretted  that  we  cannot  speak  as  favorably  of  the  results 
obtainable  from  the  internal  administration  of  the  remedy.  It 
certainly  is  not  the  longed-for  specific  that  certain  over-sanguine 
enthusiasts  have  asserted  it  to  be.  (liven  internally  it  does  seem 
in  a  limited  number  of  cases  to  emphasize  and  prolong  the  effects 
produced   by  its   local   use,  but   it  cannot   duplicate  these  when 


com  para  - 


its  exhibition  is  restricted  to  the  internal  route.  What 
tively  little  activity  it  may  have  when  given  in  this  way  is  to  be  ob- 
tained most  completely  by  allowing  three  or  four  grains  of  the 
powdered  gland  to  dissolve  upon  the  tongue  at  intervals  of  two 
or  three  hours. 

Speaking  of  specifics,  I  may  be  pardoned  a  moment's  reference 
to  a  method  of  treatment  that  its  eminent  author  fondly  hopes 
may  prove  a  great  discovery.  This  is  an  attempt  at  immunizing 
the  patient  by  the  administration  of  a  tincture  of  fluid  extract  of 
the  plant  or  flower  the  pollen  of  which  seems  to  be  particularly 
inimical  to  his  pituitary  membrane.  Some  few  individuals,  evi- 
dently of  a  high  neurotic  type,  seem  to  have  been  for  a  time  more 
or  less  soothed  by  this  novel  procedure,  and  perchance  some 
others  may  be;  but  it  is,  to  say  the  least,  a  trifle  premature  to 
speak  of  the  method  as  a  probable  great  discover*-  and  to  found 
such  radiant  hopes  upon  it.  This  ami  many  other  such  lu-^arrc 
suggestions  that  are  perpetrated  from  time  to  time  appeal  more  to 
our  sense  of  humor  than  to  our  knowledge  of  the  physiological 
action   of  remedies. 

I  wish  that  my  experience  with  the  recently  introduced  Dunbar 
serum  had  been  favorable  enough  to  enable  me  to  speak  with  as 
much  enthusiasm  of  its  actual  therapeutic  value  as  of  the  logical 
theory  and  scientific  methods  that  lead  to  its  production.  It  is 
now  a  matter  of  medical  history  that  in  view  of  the  difference  of 
opinion  among  the  large  number  of  observers  as  to  whether  the 
exciting  factor  of  hay  fever  was  to  be  found  in  pollen  or  in  some 
variety  of  microorganism,  Dunbar  began  his  investigations 
upon  the  assumption  "that  it  would  Ik-  possible  to  arrive  at  cor- 
rect conclusions  in  regard  to  the  cause  of  hay  fever  only  if  it  were 
possible  to  separate  the  factor  completely  from  the  foreign  elements 
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and  by  means  of  this  factor,  independent  of  temperature  and 
meteorological  conditions  and  at  a  time  of  year  different  from  the 
typical  one,  to  cause  all  the  symptoms  of  hay  fever;  and,  further- 
more, if  it  were  possible  to  prove  that  it  attacks  only  those  persons 
who  habitually  suffer  from  the  disease  and  that  all  others  are 
immune   to   it." 

An  analysis  of  his  subsequent  experiments  led  Dunbar  to  the 
conclusion  that  the  active  irritating  principle  of  the  pollen  grains 
was  contained  in  their  so-called  amylum  bodies  and  that  it  was  of 
an  albuminous  nature.  He  found  that  it  was  completely  insol- 
uble in  alcohol  and  ether,  but  that  it  was  quickly  so  in  the  nasal 
secretion,  tears,  saliva  and  blood  serum.  Having  succeeded  in 
isolating  the  active  principle,  he  next  tested  it  upon  a  number  of 
habitual  hay  fever  sufferers  and  co inci den t!y  upon  a  much  larger 
number  of  control  patients,  the  results  derived  from  these  tests 
leading  him  to  make  the  further  announcement  that  "pollen 
toxin  gives  rise  to  corresponding  specific  irritative  symptoms  in 
hay  fever  patients,  but  is  completely  inert  in  others  than  these." 

As  a  complement  to  these  experiments,  others  were  made  with  an 
antitoxin  obtained  by  injection  of  the  contents  of  the  appropriate 
grains  into  animals.  From  these  it  was  seen  that  it  was  possible  to 
completely,  or  almost  completely  neutralize  the  pollen  toxin  by  mix- 
ing it  with  the  antitoxin  in  a  test-tube.  This  being  known,  a  drop 
of  the  toxin  was  instilled  into  an  eye,  and,  upon  the  reddening  of 
the  caruncle  and  the  appearance  of  the  burning,  a  drop  of  the  anti- 
toxin was  introduced  which  quickly  relieved  these  symptoms. 
It  had  to  be  repeated  several  times,  however,  in  order  to  prevent 
a  rapid  return  of  the  disturbance. 

Under  the  name  of  "pollantin,"  in  the  two  forms  of  powder 
and  serum,  the  antitoxin  was  offered  to  the  profession  at  large 
something  more  than  two  years  ago  and  since  then  has  been  ex- 
tensively employed.  With  what  result?  The  many  reports  of 
what  it  has  accomplished  that  have  already  appeared  show  a 
considerable  variation  according  to  the  relative  age  and  authority, 
the  youthful  enthusiasm  or  the  judicious  conservatism  of  the 
observers.  The  optimism  of  many  of  these  is  displayed  in  the 
number  of  "cures"  that  they  claim  to  have  effected.  I  suppose 
that  we  must  all  differ  more  or  less  as  to  the  exact  meaning  that 
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we  attach  to  the  word  "cure".  Although  some  of  the  less  san- 
guine among  us  may  firmly  believe  in  the  old  saw  that  "one 
swallow  doesn't  make  a  summer,"  there  may  be  others  perhaps, 
who  do  not,  and  this  liberty  and  wide  variance  of  individual 
opinion  is  as  conspicuously  evident  in  medical  matters  as  in  any 
others.  There  is  a  certain  number  of  men,  for  instance,  who  seem 
to  be  quite  confident  that  any  plan  of  treatment  that  confers  upon 
a  patient  one  summer's  freedom  from  the  symptoms  of  hay  fever, 
has  effected  a  cure  of  the  disease.  I  regret  that  my  own  experience 
with  pollantin  during  the  past  two  years  has  not  been  such  as  to 
enable  me  to  share  the  confidence  in  it  which  has  been  professed 
by  a  considerable  number  of  observers,  and  it  seems  to  me  that 
the  proportion  of  simply  "  improved  "  and  "  unimproved  "  cases  that 
have  been  reported  is  much  too  great  to  justify  anything  more  as 
yet  than  its  recognition  as  an  often  successful  palliative  and  a 
prophylactic  of  some  promise.  It  is  to  be  hoped  that  within  a 
short  time  the  details  of  its  manufacture  may  be  so  perfected  as 
to  at  the  same  time  increase  its  reliability  and  diminish  the  rather 
imposing  price  that  is  now  asked  for  it. 

With  the  subsidence  of  the  acute  attack  we  are  confronted 
by  the  question  as  to  what  we  shall  do  to  prevent  its  recurrence. 
The  solution  of  this  problem  will  be  found  in  the  combination 
of  local  and  general  treatment.  The  local  will  consist  in  the 
(if  possible)  complete  removal  of  the  nasal  lesion  that  is  invari- 
ably present.  There  may  be  a  very  wide  difference  in  the  char- 
acter of  this;  it  may  be  aggressive  in  its  prominence  or  so  indis- 
tinct and  elusive  as  to  require  careful  search  for  its  discovery, 
but  we  may  be  sure  that  a  local  cause  for  this  local  disturbance  is 
never  asbent.  Whatever  this  may  be,  it  is  well  to  postpone  any 
active  treatment  of  it  until  every  trace  of  the  acute  attack  has 
departed  and  the  patient  has  had  some  weeks  in  which  to  enjoy 
his  recovery  and  to  regain  his  customary  mental  and  physical 
tone.  There  need  and  should  be  no  delay,  however,  in  studying 
'  the  patient's  constitutional  defects  and  in  planning  methods  for 
their  correction.  The  putting  of  these  into  execution  and  carry- 
ing them  to  a  successful  conclusion  is  an  undertaking  that  will 
demand  unremitting  watchfulness  and  perseverance  from  the 
practitioner,  and  the  exercise  of  immense  patience  and  self-control 
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on  the  part  of  the  patient.  The  latter  must  understand  at  the 
outset  that  it  is  upon  his  faithful  cooperation  that  ultimate  suc- 
cess will  depend,  and  with  this  made  clear  to  him  we  are  ready  to 
open  our  joint  attack  upon  the  host  of  hygienic  blunders  and  per- 
haps wilful  bad  habits  that  we  are  to  meet  and  overcome — self- 
indulgence  (a  term  covering  a  multitude  of  sins);  irregularities 
connected  with  the  patient's  hours  for  meals,  for  work,  rest,  and 
play;  indiscretions  of  diet,  lack  of  exercise,  objectionable  fancies 
in  matters  of  clothing  and  bathing,  and  finally  vicious  excesses 
— alcoholic,  narcotic,  or  sexual.  There  can  be  no  mistaking  the 
purpose  for  which  this  critical  oversight  of  these  matters  is  exer- 
cised. Everything  that  will  lessen  in  any  degree  the  patient's 
general  vitality  and  vigor  must  be  removed  from  his  scheme  of 
life,  and  everything  that  will  contribute  to  his  physical  and  more 
particularly  his  nutritive  and  nervous  welfare  should  be  added. 
After  a  reform  has  been  effected  in  any  habits  of  a  vicious  nature 
the  accurate  adaptation  of  the  diet  to  any  inherited  or  acquired 
morbid  state  is  one  of  the  next  essentials.  The  age,  the  sex,  the 
occupation,  the  whole  environment  of  the  patient  must  be  sepa- 
rately studied  and  provided  for  in  the  dietary  scheme.  In  the 
closest  possible  association  with  the  regulation  of  food  is  that  of 
exercise.  Judiciously  advised,  with  careful  reference  to  the  con- 
dition and  needs  of  the  patient,  it  is  worth  all  the  drugs  in  the 
pharmacopoeia.  I  believe  in  nothing  more  firmly  than  that  if  a  man 
takes  care  of  his  muscles  his  nerves  will  take  care  of  themselves. 
It  is  then  in  the  skilful  blending  of  diet  and  exercise  and  their 
application  in  proper  proportions  to  each  of  these  patients  that  we 
have  the  one  rational  and  reliable  method  of  removing  the  con- 
stitutional factor  that  is  so  active  in  the  causation  of  hay  fever. 
Within  a  reasonable  time  the  digestive  tract  is  restored  to  a  state 
of  sanitary  purity,  general  nutrition  is  established  upon  a  firm 
foundation,  and  the  previously  unstable  nervous  system,  steadied 
and  invigorated,  is  enabled  to  resist  such  disturbing  influences  as 
once  proceeded  from  the  contact  of  atmospheric  irritants  with  the 
hyperaesthetic  pituitary  membrane;  the  vasomotor  centres  reso- 
lutelv  resume  their  domination  over  the  nasal  erectile  structures, 
and  the  distressing  phenomena  of  hay  fever  will  be  known  no 
more.     The  essential  idea  is    to  put  the  patient  upon  a  course  of 
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strict  training  that  will  bring  out  all  his  capacity  for  self-denial 
ami  self-help,  that  will  effect  a  most  salutary  change  in  his  whole 
morale,  and  will  so  completely  remove  the  hyperesthesia  of  the 
nasal  sensory  nerves  as  to  make  them  quite  indifferent  to  a  species 
of  irritant  that  once  sufficed  to  throw  them  into  a  state  of  violent 
commotion.  This  plan  of  treatment  penetrates  to  and  combats 
the  very  beginnings  of  pathogenesis,  anil,  though  it  is  often  enough 
slow  and  tedious,  yet  to  patients  possessed  of  grit  and  determi- 
nation it  brings  a  sure  reward. 

ANGIONEUROTIC  (EDEMA. 
The  propriety  of  including  this  disease  among  the  neu- 
rotic affections  of  the  nose  and  throat  will  certainly  meet 
with  no  question,  nor  should  its  discussion  as  a  distinct  disease 
be  apt  to  provoke  criticism.  During  the  past  few  years  it  has 
been  the  subject  of  a  number  of  clinical  reports  which  have 
not  only  led  to  a  fuller  appreciation  of  its  frequency,  but  have 
familiarized  us  also  with  the  clinical  signs  that  make  its  recogni- 
tion a  matter  of  little  difficulty.  It  manifests  itself  in  the  upper 
air  and  digestive  tracts  by  the  sudden  development  of  circum- 
scribed swellings  which  are  [edematous,  rather  resistant  to  pressure, 
and  are  evidently  noii-inttaininatory  in  nature  because  of  the 
entire  absence  of  the  other  signs  of  inflammation— heat,  pain,  and 
redness.  Its  occurrence  in  the  upper  respiratory  tract  has  been 
regarded  by  some  oliservers  simply  as  a  complication  of  certain 
neurotic  cutaneous  affections,  such,  for  instance,  as  the  erythemas- 
simple,  exudativum,  and  nodosum — urticaria  and  certain  varieties 
of  purpura.  In  many  of  its  features  its  resemblance  to  these  18  TC9J 
striking  and  there  can  he  little  doubt  of  its  close  analogy  to  them 
both  in  cause  and  effect.  Most  of  the  literature  concerning 
angioneurotic  oedema  has  emanated  from  dermatologists  and  they 
have  naturally,  perhaps,  looked  from  their  own  point  of  view 
upon  its  occurrence  in  the  air  passages  when  associated  with  skin 
affections,  us  a  complication  of  the  latter-'  !t  lias  been  the  ex- 
perience of  many  rhinologists,  hirm  ecu  the  disease 
in  the  nose,  the  moiUhJ 
coincident  disturbs 
ihonnighly  fanuj^H 
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ence  in  these  localities,  (hat  we  may  not  fail  to  recognize  it  in  the 
absence  of  any  corroborative  cutaneous  lesions. 

Etiology. — The  etiology  of  angioneurotic  oedema  has  not  as  yet 
heen  fully  elucidated,  but  of  the  several  possible  factors  that  may 
contribute  to  its  causation  there  are  but  two  that  may  be  said  to 
be  invariably  present.  These  are  the  element  of  heredity  and  that 
of  the  neurotic  temperament.  These  two  are  not  sufficient  of 
themselves,  however,  to  wholly  explain  the  development  of  the 
disease,  and,  in  the  absence  of  anything  else  more  definite,  we  are 
forced  to  believe  with  Osier  that  there  must  be  also  either  a  mor- 
bid susceptibility  of  tissue  or  some  peculiarity  of  metabolism, 
perhaps  both.  It  is  in  the  latter  of  these  two  speculative  factors 
that  we  naturally  seek  the  origin  of  the  particular  irritant  or  toxin 
that  helps  to  precipitate  each  attack.  I  have  no  doubt  that  in  this 
disease  as  in  hay  fever  the  gastro-intestinal  tract  is  the  birth-place 
of  this  toxic  material.  The  direct  exciting  cau.se  of  the  attack  is, 
probably  in  the  majority  of  cases,  some  emotional  disturbance 
such  as  fright,  anger,  sudden  joy  or  grief,  and  in  other  instances 
it  is  produced  by  something  that  has  a  depressing  effect  upon  the 
general  vitality,  such,  for  example,  as  extreme  fatigue,  traumatism, 
or  prolonged  exposure  to  cold. 

There  are  occasional  cases  in  which  the  poisonous  principle 
seems  to  have  been  contained  in  certain  foods,  strawberries,  shell- 
fish and  the  like,  and  it  is  these  that  are  usually  classed  among  the 
idiosyncrasies.  Although  the  disease  may  occur  in  gouty  or 
rheumatic  individuals  there  is  scarcely  sufficient  reason  for  as- 
cribing any  pathogenic  connection  between  it  and  these  other 
affections. 

One  other  provoking  cause,  however,  that  is  not  to  be  light  lv 
regarded.  Is  the  administration  of  antitoxin.  Quite  an  impressive 
number  of  cases  is  now  on  record  in  which  the  injection  of  this 
serum  has  been  followed  within  periods  varying  from  a  few  hours 
to  a  few  days  not  only  by  certain  of  the  vaso-motor  skin  eruptions — 
uriticaria,  purpura,  angioneurotic  oedema — but  also  by  similar 
lesions  of  the  mucous  membranes  of  the  respiratory  and  digestive 
tracts;  and  there  is  certainly  excellent  reason  for  the  suspicion 
that  many  of  the  sudden  deaths  in  diphtheria  that  have  been 
attributed  to  cardiac  depression  induced  by  profound  systemic 


toxiemia,  have  in  reality  been  tine  to  acute  tracheal  or  laryngeal 
oedema  occasioned  by  the  antitoxic  serum. 

Pathology. — The  pathology  of  angioneurotic  oedema  as  it  occurs 
in  the  mucous  membrane  is  practically  identical  with  that  which 
marks  its  occurrence  in  the  akin.  It  is  distinctly  a  vaso-motor 
neurosis  which  may  be  direct  or  reflex  and  either  central  or  periph- 
eral. A  primary  vascular  contraction  is  succeeded  by  a  para- 
lytic dilatation  with  retardation  or  stasis  of  the  blood  current,  and 
(his  by  the  serous  exudation  occasioning  the  oedema. 

Treatment. — The  treatment  of  this  disease  is  very  similar  to 
that  of  hay  fever.  The  acute  attack  is  most  quickly  relieved  by 
brisk  catharsis — calomel  and  the  salines  being  selected  for  this 
purpose — by  hot  baths  and  vigorous  friction,  and  by  the  generous 
administration  of  alkalies  to  reduce  the  always  present  hyper- 
acidity shown  by  the  urine.  Locally,  cocaine  is  of  very  feeble 
effect,  but  adrenalin  is  much  more  powerful  anil  may  be  used 
both  in  this  way  and  by  hypodermic  injection.  In  the  more 
serious  degrees  of  redema  scarification  may  be  added.  A  hasty 
tracheotomy  may  become  necessary  when  the  larynx  or  trachea  is 
involved  and  in  this  emergency  the  low  operation  is  to  be  preferred. 

Upon  the  subsidence  of  the  attack  the  suggestions  given  in  the 
article  on  hay  fever  concerning  the  patient's  general  health  may 
be  applied  here,  and  advantage  may  also  be  taken  of  the  interval 
to  corrcect  any  malformation  of,  and  to  remove  any  pathological 
conditions  in  the  upper  air  passages  that  may  favor  the  occurrence 
of  angioneurotic  oedema  therein. 

Disturbances  of  the  sense  of  smell  are  not  uncommon  and  are 
classified  as  anosmia,  hyperosmia,  and  parosmia. 

ANOSMIA. 

This  may  be  due  to  mechanical  alterations  of  the  nasal  chambers 
which  oppose  the  entrance  of  the  odoriferous  particles  and  their 
access  to  the  upper  or  olfactory  portion  of  the  nose.  Again,  if  the 
pituitary  membrane  is  atrophic  or  dryer  than  it  should  be,  solution 
of  these  particles  cannot  take  place,  and  their  odor  is  unperceived. 
Finally,  disease  of  the  olfactory  nerves,  either  in  their  trunks  or 
peripheral  cells  and  of  the  olfactory  centres  will  result  in  an  im- 
pairment or  entire  suspension  of  the  sense  of  smell. 
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HYPEROSMIA. 

This  overacuteness  of  olfaction  is  apt  to  occur  in  association 
with  other  manifestations  of  nervous  disturbance.  Anything 
that  leads  to  a  general  lowering  of  nerve  tone  may  have  this 
symptom  for  one  of  its  effects.  Hysteria,  neurasthenia,  or  the 
nervous  depression  following  some  exhausting  illness  are  at  times 
the  occasion  for  its  appearance. 

PAROSMIA. 

The  same  conditions  that  at  one  time  occasion  an  abnormal 
keenness  of  the  sense  of  smell  may  at  another  be  responsible 
for  its  perversion.  The  imaginary  odors  are  usually  of  an 
offensive  nature,  and  the  patient  may  regard  them  as  either 
self-produced  or  coming  from  some  external  source.  The  affec- 
tion is  not,  as  a  rule,  of  long  duration. 

The  treatment  of  these  different  disturbances  is  based  upon  the 
cause  associated  with  each.  The  nasal  stenosis  that  may  occasion 
anosmia  is  to  be  removed,  or  the  mucous  membrane,  if  dry  and 
unresponsive  to  normal  olfactory  stimulus,  is  to  have  its  secretion 
restored  and  the  terminal  nerve  filaments  aroused  by  local  and 
general  measures  that  will  improve  its  nutrition.  The  treatment 
of  hyperosmia  and  parosmia  is  that  of  the  general  conditions  from 
which  they  arise. 

The  symptoms  that  are  held  to  be  of  a  reflex  nature  and  as 
originating  in  some  functional  or  physical  defect  within  the  nose 
are  very  many,  but  it  is  well  to  be  cautious  in  accepting  such 
cause  for  them  and  to  exclude  all  others  before  doing  so.  A 
brief  list  of  them  will  include  cough,  asthma,  aphonia,  laryngeal 
spasm,  a  variety  of  affections  of  the  eye  and  ear,  and  finally  a 
large  number  involving  the  nervous  system,  such  as  migraine, 
neuralgias,  vertigo,  chorea,  and  epilepsy. 

If  an  intranasal  cause  sufficient  to  account  for  any  of  these 
reflex  disturbances  is  found  their  treatment  can  be  a  matter  of  no 
uncertainty;  but  in  addition  to  the  removal  of  the  local  irritation 
there  should  always  be  an  effort  to  soothe  and  strengthen  the 
reflex  centres  that  have  perhaps  for  a  long  time  been  subjected 
to  its  enervating  influence. 


CHAPTER  VII. 

EPISTAXIS-FOREIGN  BODIES— NEOPLASMS. 

EPI8TAXI8. 

Nasal  hemorrhage  is  of  such  frequent  occurrence,  it  may  be 
at  times  so  alarmingly  profuse,  and  the  most  efficient  measures 
for  checking  it  are  so  simple  and  easily  carried  out  that  no  one 
should  be  unfamiliar  with  them.  The  bleeding  may  be  occa- 
sioned by  some  form  of  traumatism,  it  may  be  due  to  a  long- 
standing local  lesion  of  varying  nature,  its  occurrence  may  be  the 
expression  of  disease  situated  elsewhere,  and  finally  it  may  be 
constitutional  or  vicarious  in  its  origin. 

Any  local  condition  which  will  occasion  and  maintain  a  hyper- 
emia of  the  nasal  mucous  membrane  will  predispose  to  epis- 
taxis.  Deflections  of  or  projections  from  the  septum,  neoplasms, 
catarrhal  engorgement  of  the  turbinates,  ulceration,  may  all  at  one 
time  or  another  be  responsible  for  the  loss  of  blood.  The  local 
lesion,  however,  from  which  the  hemorrhage  proceeds  in  the 
largest  number  of  cases  is  situated  upon  the  septal  cartilage  just 
within  the  vestibular  margin  and  not  far  above  the  floor  of  the 
nose.  It  is  at  this  point  that  the  septal  artery,  ascending  from 
the  superior  coronary,  spreads  its  branches  upon  the  septum.  The 
mucous  membrane  here  is  at  best  very  thin;  it  is  the  portion 
most  exposed  to  the  entering  air  and  to  the  impact  of  whatever 
foreign  particles  it  may  contain,  and  it  is  consequently  more  apt 
to  become  diy  and  brittle  than  the  better  protected  portions 
farther  within  the  cavity.  The  frequent  removal  by  means  of 
andkerchief  or  finger-nail  of  the  small  crusts  that  are  apt  to 

some  slight  epithelial  loss,  further  thinning 

t  of  the  vessel  walls,  and  leads  ultimately  to  their 

erosion. 

frequent  accompaniment  of  the  general  febrile 

lar  insufficiency  of  the  right  side  of  the  heart, 
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of  portal  obstruction,  of  B  right's  disease.  It  may  result  from  a 
mechanical  congestion  through  pressure  upon  the  veins  of  the  neck 
by  an  aneurism,  bronchocele,  or  other  tumor.  This  symptom  may 
also  be  an  incident  of  both  plethora  and  anaemia,  and  it  is  one  of 
the  earliest  evidences  of  the  hemorrhagic  diathesis — haemophilia. 
The  commonest  epistaxes  of  vicarious  nature  are  those  following 
the  suppression  of  the  menstrual  How  or  one  of  a  long-standing 
hemorrhoidal  flux. 

Treatment. — Cocaine  anil  the  recently  introduced  extract  of 
the  suprarenal  body  have  almost  revolutionized  the  treatment 
of  the  greater  number  of  epistaxes.  But  a  comparatively  few 
years  ago  anterior  and  posterior  pluggings  of  the  nasal  fossa? 
or  some  form  of  tamponade  were  commonly  the  first  things 
thought  of  in  nasal  hemorrhages  of  any  severity.  Among  rhin- 
ologists  they  are  now  the  hist,  and  it  is  to  be  hoped  that  the  next 
generation  of  general  practitioners  will  have  been  so  well  in- 
structed in  the  improved  modern  management  of  this  accident 
that  plugs  and  tampons  will  pass  into  an  obscurity  from  which 
they  will  again  emerge  only  upon  the  rarest  occasions. 

The  greatest  difficulty  that  used  to  be  experienced  in  checking 
these  hemorrhages  arose  from  the  inability  of  the  average  phys- 
ician to  locate  the  bleeding  vessel.  With  our  present  means  of 
illuminating  the  nasal  chambers,  however,  this  difficulty  should 
no  longer  exist,  and  the  man  who  has  been  drilled  in  the  correct 
use  of  the  head-mirror  and  the  nasal  speculum  need  have  no  mis- 
givings when  he  is  called  upon  to  arrest  a  flow  of  blood  from  the 
nasal  mucosa. 

The  very  first  step  in  the  management  of  such  cases,  therefore, 
will  be  the  adoption  of  measures  that  will  enable  us  to  discover 
the  point  from  which  the  blood  is  escaping.  If  the  hemorrhage 
has  been  in  progress  for  some  time  the  nose  will  in  all  probability- 
be  more  or  less  filled  with  coagula.  We  should  not  be  deluded 
into  allowing  these  to  remain  by  the  idea  or  hope  that  they  of  them- 
selves may  succeed  in  arresting  further  bleeding.  On  the  contrary, 
if  the  nose  be  thoroughly  washed  out  with  water  as  hot  as  can 
be  borne  the  haemostatic  effect  of  this  will  be  greater  than  that 
exerted  by  the  soft,  porous  clots.  A  wide-nozzled  syringe  will 
be  the  most  convenient  means  of  injecting  the  water,  the  tern- 
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perature  of  which  should  be  gradually  raised  from  100°  F.  to 
130°  F.,  or  even  higher.  The  cavity  having  been  entirely  freed 
from  coagula  is  quickly  illumined  and  examined  through  the 
speculum  and  its  mucous  lining  gently  mopped  with  cotton  until 
the  cluster  of  oozing  capillaries  or  the  spurting  arteriole  is  clearly 
exposed  to  view.  This  much  being  accomplished,  we  moisten 
the  cottoned  tip  of  our  applicator  in  a  6  per  cent,  solution  of  cocaine 
and  press  it  firmly  for  a  minute  or  two  upon  the  hemorrhagic 
area.  If  upon  its  removal  the  bleeding  is  resumed,  the  same 
manoeuvre  is  repeated  with  the  1  to  1000  solution  of  adrenalin. 
It  will  be  a  much  larger  vessel  than  is  ordinarily  found  in  the 
pituitary  membrane  that  will  resist  the  extraordinary  constricting 
action  of  this  remedy.  The  flow  will  almost  invariably,  for  a  few 
moments  at  least,  be  arrested,  and  during  this  time  we  are  able 
to  prevent  its  recurrence  by  touching  the  leaking  vessel  with 
a  fused  crystal  of  chromic  acid.  If  the  hemorrhage  has  been 
simply  capillary  in  its  origin  a  drachm  to  the  ounce  solution  of 
nitrate  of  silver  will  often  prove  sufficient  to  accomplish  this  result. 
As  has  been  said,  it  is  the  septal  cartilage  just  within  the  inner 
margin  of  the  vestibule  that  usually  furnishes  the  source  of  the 
bleeding.  If  we  find  that  there  has  been  some  more  or  less  ex- 
tensive epithelial  loss  here,  and  that  the  leakage  from  the  thin- 
walled  capillaries  is  due  to  their  uncovered  state,  we  must  warn 
the  patient  against  the  incautious  use  of  his  finger-nails  or  hand- 
kerchief and  adopt  measures  that  will  encourage  the  re-formation 
of  the  epithelium.  Applications  every  few  days  of  solutions 
of  nitrate  of  silver  of  moderate  strength,  10  to  20  grains  to  the 
ounce,  will  do  this,  and  we  may  also  give  the  patient  to  use  each 
night  on  retiring  an  ointment  of  the  yellow  oxide  of  mercury,  1 
grain  to  the  drachm  of  carbolized  vaseline. 

If  the  epistaxis  proceeds  from  one  of  the  varieties  of  neoplasm 
occasionally  found  within  the  nose,  an  angioma,  fibroma,  or  one 
of  malignant  nature,  the  removal  of  the  growth  and  the  cauteriza- 
w  curettement  of  its  base  will  put  an  end  to  it. 

entity  recurring  hemorrhage  due  tp  disease  situated  else- 

oan  in  the  nose,  though  yielding  upon  each  occasion  per- 

ie  local  measures  already  detailed,  can  only  be  prevented 

•lit  repetition  by  the  control  of  the  remote  cause. 
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Cardiac  valvular  insufficiency,  chronic  interstitial  nephritis,  or 
portal  congestion  take  precedence  in  therapeutic  importance  over 
the  merely  symptomatic  local  hemorrhage.  Again,  in  those  cases 
in  which  the  pituitary  flux  is  a  consequence  of  the  mechanical 
vascular  distention  maintained  by  an  aneurism  or  bronchocele 
we  can  hope  for  little  more  than  palliation  so  long  as  such  ob- 
stacles to  normal  venous  drainage  continue  operative. 

As  specialists,  the  greatest  demand  upon  our  resources  is  made 
by  those  who  are  the  subjects  of  haemophilia,  popularly  known  as 
"bleeders,"  or  by  those  in  whom  serious  epistaxis  occurs  as  a 
symptom  of  acute  leukaemia,  purpura,  or  scorbutus.  These  cases 
are  apt  to  prove  exceedingly  rebellious  to  ordinary  astringents 
however  well  these  may  answer  in  those  hemorrhages  due  to  a 
local  lesion.  Cocaine  is  worse  than  useless,  because  of  its  second- 
ary relaxing  effect  upon  the  vascular  tone,  in  consequence  of  which 
a  few  minutes'  suspension  of  the  flow  may  be  followed  by  its  return 
in  increased  quantity.  No  such  objection  can  be  lodged,  however, 
against  the  suprarenal  extract,  and  this  substance  has  the  advan- 
tage of  being  powerfully  active,  both  by  topical  application  and 
by  internal  administration.  Its  systemic  action  is  that  of  a 
muscle  tonic,  it  increases  the  contractile  power  of  all  muscle  fibres 
and  appears  to  possess  a  selective  action  upon  those  of  the  heart 
and  arteries.  Its  power  to  restore  normal  blood-pressure  is  of 
particular  value  in  the  diseases  now  under  consideration,  all  of 
which  are  marked  by  lowered  arterial  tension  and  a  tendency  to 
passive  superficial  or  submucous  hemorrhage.  Locally,  after  the 
preliminary  cleansing  of  the  nose  with  hot  water,  the  most  effi- 
cient method  of  using  this  substance  will  be  by  the  application  of 
the  1  to  1000  solution  of  adrenalin.  Simultaneously  five  grains 
of  the  powdered  gland  may  be  placed  upon  the  tongue  and 
gradually  swallowed  as  it  mingles  with  the  saliva.  During 
the  continuance  of  the  hemorrhage  this  dose  may  be  repeated 
every  two  hours  until  palpitation  or  other  constitutional  effects  of 
the  drug  become  manifest.  In  cases  of  any  urgency  the  adrenalin 
solution  may  be  used  hypodermically,  the  one  essential  precaution 
being  that  it  shall  be  perfectly  sterile. 

It  will  probably  be  only  in  exceptional  instances  that  the  meas- 
ures thus  far  reviewed  will  fail  to  arrest  the  flow  of  blood.     For 


the  few  exceptions,  however,  we  are  compelled  to  fall  back  upon 
some  form  of  mechanical  pressure.  It  will  he  futile  and  per- 
haps somewhat  hazardous  if  in  the  face  of  failure  up  to  this 
point  we  consume  any  more  time  in  experimenting  with  such 
articles  as  peroxide  of  hydrogen,  nntipyrine,  ferripyrme,  or  in- 
snfflationa  of  alum  or  tannic  acid.  If  far  more  powerful  hiemo- 
statics  have  proved  inefficient  these  will  be  scarcely  likely  to  suc- 
ceed. We  have  arrived  then  at  the  point  where  the  only  thing 
that  remains  to  us  is  the  tampon.  The  material  employed  for 
packing  the  nose  should  lie  one  of  the   varieties   of   antiseptic 


Tamponing  t.[  ihr  [".Mi-iior  nares.    Introduetinn  of  catheter.  (Laureni.l 

gauze.  If  the  bleeding- point  be  within  easy  view  and  reach 
from  (he  anterior  nares  we  need  not  pack  the  whole  cavity  but 
merely  blanket  the  point  itself.  The  gauze  is  cut  in  strips  of 
sufficient  length  to  reach  some  little  distance  beyond  the  leaking 
vessel.  A  large-sized  speculum  is  selected,  and  through  this  the 
portions  of  gauze  are  introduced  with  the  angular  forceps  and 
pressed  down  upon  one  another  from  the  floor  of  the  nose  upward 
until  they  have  risen  somewhat  above  the  source  of  hemorrhage. 
In  many  of  these  cases  the  Bernay  sponge,  a  disk  of  compressed 
absorbent  cotton,  will  be  found  equally  efficient  and  much  more 
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easily  and  quickly  introduced  than  the  gauze.  If  the  bleed- 
ing area  is  extensive,  or  perhaps  if  it  involves  the  whole  cavity, 
the  posterior  nares  should  also  be  tamponed.  Fur  this  purpose  the 
Bellocq  canula  is  now  but  seldom  used,  its  place  having  been  taken 
by  a  soft  rubber  catheter  or  a  flexible  bulbous  bougie.     (Fig.  32). 

This  little  instrument  is  passed  along  the  Hoor  of  the  nose 
into  the  nasopharynx,  and  when  its  tip  appears  below  the  edge 
of  the  velum  it  is  seized  with  forceps  and  drawn  out  of  the  mouth. 
To  it  is  attached  a  piece  of  ligature  silk  about  sixteen  inches 
in  length,  having  secured  at  its  centre  a  pledget  of  gauze  of  a 


Attachment  ot  t.Nini am!  ['.-r  mot  Li>n  l>1  cut  lister,  (Laurens. 


size  to  fill  the  choana.  The  l>ougie  being  now  drawn  out  of  the 
nose  brings  with  it  the  cord  of  silk,  and  with  this  the  gauze  is 
partly  pulled,  and  with  the  finger  of  the  other  hand  partly  pushed 
upward  back  of  the  velum  into  the  proper  position.     (Fig.  33). 

The  two  ends  of  the  silk  ligature^ — the  one  from  the  nose,  the 
other  from  the  mouth — are  loosely  tied,  hung  over  the  ear,  and 
retained  by  a  strip  of  adhesive  plaster.  The  operation  is  now 
completed  by  filling  the  anterior  portion  of  the  cavity  with  gauze. 
Thi.-  dressing  may  be  safely  permitted  to  remain  for  thirty-six 
hours  or  a  trifle  longer.     The  anterior  portion  is  removed  very 
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gently,  one  strip  at  a  time,  the  posterior  plug  drawn  down  and 
out  through  the  mouth  by  the  cord  attached  to  it,  and  the  cavity 
then  cleansed  so  gently  that  hemorrhage  will  not  be  re-excited. 
If  necessary  the  chamber  may  be  repacked  after  thorough  cleans- 
ing and  antisepsis,  but  the  necessity  will  occur  but  seldom. 

FOREIGN  BODIES. 

Articles  of  widely  varying  character  are  frequently  pushed  into 
the  nasal  chambers  by  children  out  of  curiosity,  are  secreted  there 
by  subjects  of  dementia  or  other  mental  disturbance,  and  many 
obtain  accidental  access  to  them  via  the  nasopharynx  during  the 
acts  of  coughing,  vomiting  or  attempted  expulsion  of  them  from  the 
lower  air  or  food  passages. 

The  promptness  and  severity  of  the  symptoms  that  they  occa- 
sion depend  upon  their  composition,  their  size,  and  the  smoothness 
or  irregularity  of  their  surface.  Those  that  are  both  small  and 
unirritating  may  provoke  such  very  slight  disturbance  that  their 
presence  may  be  unrecognized  for  long  periods.  When  they  are 
of  greater  size,  however,  or  have  rough,  sharp  outlines  the  result- 
ant symptoms  are  early  in  their  appearance.  It  is  but  seldom  that 
both  cavities  are  simultaneously  involved  in  this  way,  and,  there- 
fore, these  symptoms  are  usually  unilateral.  Obstruction,  discharge 
which  keeps  pace  in  abundance  and  character  with  the  degree  of 
inflammation,  pain,  slight  hemorrhage,  perhaps,  and  external 
swelling,  all  announce  the  presence  of  some  irritant.  Inspection 
will  usually  reveal  it  unless  it  is  well  within  the  fossa  and  hidden 
by  a  quantity  of  secretion  and  the  swelling  of  the  mucous  mem- 
brane in  front  of  it.  Some  history  is  generally  obtainable,  how- 
ever, which  will  clear  up  any  diagnostic  doubt.  If  the  body  has 
been  present  for  some  time  and  has  injured  the  tissues  to  any 
extent,  01  if  unskilled  attempts  to  remove  it  have  been  made,  we 
may  find,  in  addition  to  mere  swelling,  more  or  less  erosion  of  the 
mucous  membrane,  ulceration,  and  possibly  in  rare  cases  exten- 
sive destruction. 

Treatment. — If  one  has  a  good  light  and  suitable  instruments 
the  extraction  of  a  foreign  body  from  the  na*>al  passages  of  the 
adult  is  quite  a  simple  matter,  but  when  the  patient  is  an  alarmed 
and  refractory  child,  the  body  well  within  the  fQssa  and  too  smooth 
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to  afford  a  firm  hold  to  instruments,  and  there  is  present  also 
any  degree  of  swelling  of  the  mucous  membrane,  the  difficul- 
ties of  extraction  can  scarcely  be  exaggerated.  Vast  quantities  of 
patience,  tact,  gentleness,  and  skill  are  usually  necessary  to  suc- 
cess, and  if  the  physician  be  lacking  in  any  of  these  qualities  the 
best  substitute  for  them  is  the  administration  of  a  general  anaes- 
thetic. If,  however,  the  child  be  fairly  quiet  and  the  body  not 
deeply  inserted,  it  may  generally  be  removed  without  the  aid  of 
ether  or  chloroform.  The  patient  is  best  held  upon  the  lap  of  the 
parent,  the  secretion  obscuring  the  body  gently  removed  by  pled- 
gets of  dry  cotton  upon  the  carrier,  and  then  the  mucous  mem- 
brane in  front  of  it  anaesthetized  and  contracted  by  a  2  per  cent. 

Fig.  34. 


Buck's  ear  curette. 

cocaine  solution  in  spray  or  upon  the  cotton-applicator.  If  there 
is  any  great  degree  of  swelling  of  the  tissues  the  adrenal  solution 
may  also  be  of  use.  When  the  pathway  for  the  exit  of  the  body 
has  thus  been  cleared  it  may  be  moved  a  little  forward  at  times 
by  inducing  the  child  to  blow  the  nose,  and  it  may  often  be  ex- 
pelled altogether  by  introducing  the  tip  of  the  Politzer  bag  into 
the  opposite  nostril  and  compressing  the  bag  with  moderate  force. 
Failing  in  this  the  physician  has  a  variety  of  instruments  at  his 
service.  The  choice,  however,  depends  so  much  upon  the  size, 
shape,  and  situation  of  the  foreign  body  that  the  operator  must  be 
left  to  his  own  judgment.  The  instruments  that  I  have  found  of 
most  frequent  service  have  been  Buck's  blunt  ring  ear  curette,  a 
delicate  hook  with  a  slender  shaft,  and  an  angular  forceps  with 
roughened  or  rat-tooth  extremity.  If  the  child  be  restless  suffi- 
cient assistance  must  be  obtained  to  have  it  firmly  held,  since  any 
struggling  will  be  apt  to  defeat  the  most  skilful  manipulation  of 
instruments.  If  such  aid  Is  not  to  be  had  the  necessary  quiet- 
ness may  be  secured  by  means  of  a  little  chloroform. 

At  very  long  intervals  there  are  reported  case*  in  which  insects 
have  made  their  way  into  the  nose,  or  the  larva*  of  flies  having 
been  deposited  within  the  vestibule  or  anterior  nares  are  hatched 
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by  the  heat  and  moisture  and  the  nose  becomes  the  abode  of  a 
number  of  maggots.  In  the  warmer  climates  such  cases  are  not 
infrequent,  but  they  are  of  such  rare  occurrence  in  northern 
countries  that  very  few  specialists  ever  seen  them.  The  accom- 
panying symptoms  are  similar  to  but  more  severe  than  those 
produced  by  inanimate  foreign  bodies.  The  most  effective 
method  of  removal  is  the  injection  of  chloroform.  The  cavities 
are  first  cleansed  as  well  us  passible,  then  ana;tshetized  with 
cocaine  in  4  per  cent,  solution,  and  finally  chloroform,  diluted 
with  an  equal  quantity  of  water,  injected.  After  the  larva?  and 
matured  maggots  have  l>een  destroyed  in  this  way  they  should  be 
expelled  from  the  nose  by  vigorous  syringing. 

Rhinoliths,  stray  teeth,  and  other  curiosities  in  the  way  of  for- 
eign bodies  are  also  found  now  and  then  in  the  nasal  fossae.  The 
symptoms  provoked  by  them  and  the  methods  employed  for  their 
removal  do  not  differ  essentially  from  those  already  described. 

NEOPLASMS. 

Although  several  varieties  of  new-growths  are  encountered 
within  the  nasal  chambers  there  is  but  one  that  is  of  frequent 
occurrence.     This  is  the  myxoma  or  mucous  polyp. 

Etiology.— There  is  no  general  agreement  as  to  the  causation  or 
mode  of  origin  of  this  tumor.  A  polypoid  diathesis,  ethmoid 
necrosis,  disease  of  the  accessory  sinuses,  and  other  theories  more 
or  less  plausible  have  been  separately  suggested  as  explaining  it; 
but  while  at  times  no  doubt  each  of  them  has  been  etiologically 
active  there  is  none  of  them  that  is  invariably  present.  We  may 
be  pretty  well  assured,  however,  that  preceding  the  appearance  of 
the  polyps  there  is  a  persistent  irritative  hypenemia  of  the  mucous 
membrane  that  largely  contributes  to  their  birth  and  subsequent 
growth.  Perhaps  as  the  result  of  a  scries  of  neglected  corysti 
the  mucous  membrane,  particularly  that  covering  the  middle  tur- 
binate, becomes  swollen  and  somewhat  ri-dematous,  it  undergoes  <i 
mucoid  or  myxomatous  degeneration,  and  then  at  certain  | 
depending  probably  upon  some  peculiarity  of  vascular  I 
ment  or  tissue  structure,  appear  the  circumscribed  prom 
buds  which  denote  the  future  polyp.  They  are 
multiple  and  pedunculated,  and  their  nasal  sit«J 


NEOPLASMS. 


16.5 


been  intimated,  is  some  portion  of  the  surface  of  the  middle  tur- 
binated body.  Their  most  frequent  [joint  of  attachment  is  to  the 
lower  border  of  this  body  or  upon  its  outer  surface,  within  the 
recess  between  it  and  the  external  wall  of  the  nose.  The  size  of 
the  mucous  polyp  is  governed  by  its  age  and  the  spaciousness  of 
the  cavity  in  which  it  grows.  The  one  situated  anteriorly  is 
usually  ihat  of  greatest  size,  often  filling  the  vestibule  and  even 
at  limes  projecting  from  it.  Both  nasal  fossa>  participate,  as  a 
rule,  in  this  disease,  although  it  is  not  a  rare  occurrence  to  find  a 
single  polyp  in  one  or  the  other  cavity.  The  growths  are  some- 
what more  frequent  in  the  male  than  in  the  female,  and  they  may 
be  found  in  the  youngest  children  as  well  as  in  individuals  of 
advanced  age. 

Pathology. — The  structure  of  the  myxoma  is  of  very  simple 
nature,  a  mass  of  loosely  woven  connective  tissue,  with  a  covering 
of  ciliated  epithelium,  and  containing  a  gelatinous,  almost  fluid 
substance  made  up  largely  of  mucin.  The  blood-vessels  are 
moderately  abundant,  but  are  almost  entirely  limited  to  the  sur- 
face, while  the  nerve-supply  is  conspicuous  by  its  meagreness  and 
at  times  apparent  absence. 

Symptoms. — The  number,  size,  and  location  of  the  tumors  deter- 
mine to  a  great  extent  the  symptoms  provoked  by  them.  When 
they  are  numerous  and  of  sufficient  size  to  fill  the  lumen  of  the 
nasal  chambers  mouth-breathing  is  of  course  inevitable,  and  is 
accompanied  by  the  usual  dry,  irritable  throat  and  husky  voice. 
The  voice  also  loses  entirely  its  characteristic  quality, and  becomes 
absolutely  Hat  and  non-resonant.  The  discharge  is  usually  exces- 
sive, seromucous  in  character,  and  may  be,  if  it  is  slow  in  escap- 
ing, or  if  there  is  associated  sinus  or  ethmoid  disease,  offensive. 
The  sense  of  smell,  always  seriously  impaired,  may  l>e  entirely 
■DSpended.  All  the  symptoms  are  usually  much  aggravated 
during  damp  weather  as  a  result  of  the  hygroscopic  properties 
of  these  tumors.  It  is  not  surprising  that  many  of  the  nasal 
reflexes  occur  in  association  with  this  disease— cough,  asthma, 
neuralgia,    or    dizziness. 

Diagnosis. — To  the  practised  eye  the  mere  appearance  of  the 
growth  is  usually  sufficient  for  diagnosis.  Instead  of  attributing 
Various  shades  of  color  to  it,  probably  the  most  satisfactory  des- 
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cription  of  its  appearance  is  the  statement  that  it  resembles  very 
closely  the  pulp  of  the  grape.  The  color  is  about  the  same;  it 
is  translucent  or  semitransparent,  it  pits  on  pressure  with  the 
probe,  and  its  surface  presents  an  arborescent  arrangement  of  the 
vessels.  It  is  more  or  less  movable  in  proportion  to  the  length 
and  slenderness  of  the  pedicle.  The  use  of  the  probe  will  enable 
us  to  trace  the  growth  upward  from  its  extremity  to  its  attach- 
ment, and  thus  to  exclude  neoplasms  which  arise  from  the  septum 
or  inferior  turbinate.  At  times  some  peculiarity  of  conformation 
of  the  middle  turbinate  may  puzzle  the  young  rhinologist.  Occa- 
sionally this  body  projects  almost  straight  inward  from  its  attach- 

FlO.86. 


Alligator  forceps. 

ment  to  the  outer  wall,  and  then  turns  abruptly  downward.  If 
at  the  same  time  its  anterior  extremity  happens  to  be  rather 
bulbous  and  oedematous  or  mucoid  it  may  very  closely  resemble 
a  neoplasm  depending  from  some  point  in  the  upper  portion  of 
the  cavity.  The  ability  of  the  probe,  however,  to  determine  its 
comparative  density  and  immobility  and  to  make  its  point  of 
origin  clear  to  us  should  make  an.  error  in  diagnosis  impossible. 
Prognods. — The  liability  to  the  return  of  these  tumors  when 
once  removed  depends  upon  the  thoroughness  of  their  removal 
and  upon  the  presence  or  absence  of  any  complicating  disease, 
such  as  a  chronic  sinusitis  or  necrosis  of  the  ethmoid.  In  uncom- 
plicated cases  the  prognosis  is  quite  satisfactory,  provided  the 
patient  is  willing  to  submit  to  the  necessary  duration  of  the  treat- 
nent 
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Treatment. — Certain  obsolete  methods  need  but  passing  refer- 
ence as  a  warning  against  their  future  employment.  Astringent 
injections  into  the  subtsance  of  the  growth,  insufflations  of 
powders,  such  as  tannin  or  alum,  and  the  superficial  application 
of  chemical  caustics,  are  all  as  ineffectual  as  they  are  tedious  and 
painful,  and  have  long  since  been  abandoned. 

Completeness  and  permanency  of  cure  are  only  to  be  secured 

Fig.  36. 


Nasal  scissors. 

through  mechanical  avulsion,  and  this  may  be  effected  by  the 
snare,  forceps,  or  scissors.  The  latter  two  instruments  are  chiefly 
of  use  when  the  growths  are  small  and  their  bases  easily  access- 
ible. In  such  cases  the  alligator  forceps  with  cutting  edge  (Fig. 
35)  or  the  scissors  illustrated  in  Fig.  36  prove  very  satisfactory. 
For  larger  growths,  however,  those  which  almost  fill  the  nasal 
chamber  and  whose  pedicles  are  quite  hidden  from  view,  the  cold- 
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Jarvifi'  snare. 


wire  snare  is  by  far  the  best  instrument  at  our  service.  Pain 
and  hemorrhage  are  both  minimized  by  it,  and  the  operation  is 
rendered  much  less  formidable  by  its  skilful  manipulation.  There 
is  much  room  for  the  exercise  of  one's  own  fancv  in  the  choice 
of  a  snare,  but  I  think  there  can  be  little  doubt  that  for  the 
beginner  the  Jarvis  is  the  most  satisfactory  and  presents  the 
fewest  difficulties  in  its  use.  It  should  be  threaded  with  the  number 
5  piano  wire,  and  this  if  it  be  silver-plated  may  be  purchased  in 
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quantity  ami  kept  indefinitely  without  rust.  Previous  to  the 
introduction  of  the  snare  the  nose  should  lie  cleansed  as  well  as 
possible,  and  since  the  patient  is  generally  unable  to  blow  the 
nose  it  must  be  mopped  dry  with  cotton.  This  accomplished 
the  tissues  are  to  be  cocainized.  The  4  per  cent,  solution  is  of 
sufficient  strength  and  is  introduced  upon  the  applicator,  which  is 
passed  upward  upon  each  side  of  the  growth  from  its  lower  ex- 
tremity to  its  pedicle.     The  mucous  membrane  of  the  floor,  the 


Vertical  plane  ol  loop  iluriun  in  traduction.  (Laurens.) 


iv  In  position  to  be  raised  t* 


septum,  and  the  lower  turbinate  are  thus  anesthetized,  and  the 
wire  loop  may  now  enter  the  cavity  without  inflicting  pain,  and, 
what  is  equally  desirable,  without  provoking  sneezing.  This 
latter  reflex,  when  frequent,  may  seriously  interfere  with  our 
success  in  engaging  and  retaining  the  polyps  within  the  loop, 
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as  well  as  refilling  the  nose  with  a  flood  of  secretion  and  ob- 
scuring our  view.  The  illumination  of  the  cavity  should  be  as 
brilliant  as  possible,  and,  to  secure  this,  as  large  an  operating 
speculum  as  the  vestibule  will  admit  should  he  employed.  In 
entering  the  nose  the  plane  of  the  loop  should  he  vertical,  and 
when  its  tip  has  l>een  passed  along  one  or  the  other  side  of  the 
tumor  a  sufficient  distance  beyond  it,  the  lower  end  of  the  wire  is 
carried  beneath  it  to  the  opposite  side,  and  the  loop  then  worked 
upward  toward  the  pedicle.  As  it  rises  in  this  way  it  should  be 
gradually  drawn  within  the  snare,  the  tip  of  which  is  kept  well 
elevated  and  in  close  contact  with  the  growth,  so  that  it  may  not 
escape.  When  the  pedicle  is  finally  reached  the  nut  is  screwed 
down  upon  the  sliding  canula  and  the  tissue  slowly  severed.  The 
more  slowly  this  is  done  the  less  will  be  the  hemorrhage,  which 
may  be  limited,  perhaps,  to  a  very  few  drops  of  blood.  This 
being  brushed  away  the  cocainization  is  repeated  if  necessary  and 
the  next  polyp  approached.  After  each  sitting,  and  generally 
several  are  required  to  entirely  clear  the  nose,  the  fossfe  are 
sprayed  with  the  Dobell  and  a  warm  solution  of  hamamelis  and 
then  dusted  with  the  zinc  stearate  combined  with  boric  acid  or 
menthol.  The  satisfactory  removal  of  these  neoplasms  demands 
much  patience  and  considerable  skill,  and  when  it  is  finally 
accomplished  we  should  not  neglect  measures  which  will  prevent 
their  recurrence.  This  necessitates  the  destruction  of  the  morbid 
tissue  from  which  the  polyps  have  sprung.  Even  after  the  com- 
plete removal  of  the  growths  themselves  we  have  remaining  a 
mass  of  degenerated  tissue  covering  the  middle  turbinate,  which 
favors  the  indefinite  reproduction  of  them.  For  the  obliteration 
of  this  we  may  employ  the  curette,  the  cutting  forceps,  an  appro- 
priate form  of  scissors,  or  the  snare  itself;  and  when  these  have 
been  effectually  used  we  may  complete  the  treatment  a  few  days 
later  by  the  application  to  any  points  needing  it  of  the  galvano- 
catitery  or  chromic  acid.  This  thoroughness  of  treatment  requires 
time  and  patience,  but  we  shall  be  repaid  by  the  permanency  of 
cure  which  it  ensures. 

It  will  not  be  wise,  however,  for  us  to  regard  our  work  as  fin- 
ished as  soon  as  we  have  reached  the  end  of  our  surgical  resources. 
Although  we  may  have  removed  all  actually  pathological  tissue, 
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yet  we  will  invariably  find  that  we  still  have  to  deal  with  a  high 
degree  of  catarrh  of  the  remaining  mucous  membrane.  If  we 
ignore  this  and  permit  the  patient  to  discontinue  treatment  im- 
mediately upon  the  removal  of  his  polyps  and  the  degenerate 
tissue  from  which  they  have  sprung,  it  is  more  than  probable 
that  the  neglected  catarrhal  process  will  sooner  or  later  reproduce 
the  whole  trouble.  To  save  ourselves  awkward  explanations, 
therefore,  when  the  patient  returns  a  year  or  two  later  in  the  same 
condition  as  when  we  first  saw  him,  we  had  better  insist  that  he 
shall  continue  his  visits  until  we  have  succeeded  in  relieving  him 
of  the  catarrhal  process  itself. 

Two  other  types  of  benign  neoplasm  occur  sufficiently  often  in 
the  nose  to  deserve  mention — the  one,  papilloma,  involving  the 
epithelial  tissue,  the  other,  angioma,  which  affects  the  connective 
tissue.  The  first  of  these  is  usually  found  upon  the  lower  tur- 
binate or  the  anterior  portion  of  the  septum,  and  this  situation,  as 
well  as  its  warty  appearance,  should  easily  prevent  mistaking  it 
for  a  mucous  polyp.  The  snare  or  forceps  followed  by  the  curette 
best  secures  its  removal  and  non-recurrence. 

The  angioma  usually  selects  for  its  site  the  mucous  membrane 
covering  the  septal  cartilage.  It  is  not,  as  a  rule,  of  any  great 
size,  and  occasions  but  little  obstruction.  It  may  l>e  sufficiently 
vascular  and  the  vessels  be  of  such  dimensions  that  we  may  detect 
distinct  pulsation.  Its  tendency  to  frequent  bleeding  Ls  its  most 
prominent  symptom,  and  the  amount  of  blood  lost  may  be  large 
enough  to  exercise  an  effect  upon  the  patient's  general  condition. 
The  methods  of  removal  are  similar  to  those  employed  for  the 
papilloma.  Occasionally  the  growth  is  sessile,  and  there  is  some 
difficulty  in  retaining  it  within  the  loop  of  the  snare.  This  may 
be  overcome  by  first  transfixing  its  base  with  a  needle  and  then 
applying  the  snare  beneath  this.  The  loop  should  cut  its  way 
through  very  slowly  in  order  that  hemorrhage  may  be  dis- 
couraged, and  when  its  detachment  has  been  accomplished  the 
base  of  the  growth  should  *  I  with  the  galvanocautery 

or  thoroughly  cauteri  ickL. 

Of  the  maligna;  the  one  most  frequently 

encountered — yet  tall  round-celled  sar- 

coma.   This  is  "-^r  vascular,  and 
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after  completely  filling  the  nasal  chamber  in  which  it  grows  may 
invade  neighboring  cavities.  It  usually  originates  in  the  upper 
portion  of  the  nasal  fossa,  and  within  a  few  weeks  is  crowding 
the  septum  to  the  opposite  side  and  occasioning  marked  external 
swelling  of  the  face.  Severe  hemorrhage  from  this  form  of 
growth  is  apt  to  be  of  frequent  occurrence,  and  as  a  consequence 
the  patient's  appearance  may  become  quite  cachectic. 

The  diagnosis  should  be  made  by  the  removal  of  a  small  por- 
tion of  the  growth  and  the  microscopical  examination  of  this  frag- 
ment. 

In  the  treatment  anything  less  than  complete  extirpation  of  the 
tumor  will  almost  always  be  followed  by  its  very  rapid  recurrence, 
and  upon  the  extensiveness  and  accessibility  of  its  site  of  origin 
will  depend  very  largely  the  possibility  of  its  removal  per  vias 
naturales.  If  this  be  impracticable  resort  must  be  had  to  one  of 
the  more  or  less  formidable  operations  that  have  been  devised  for 
the  extensive  opening  of  the  nasal  and  nasopharyngeal  cavities. 
Selection  may  be  made  from  among  those  of  Rouge,  Langenbeck, 
Oilier,  Brun,  or  Boeckel,  any  of  which  will  enable  us  not  only 
to  remove  the  tumor  itself  but  to  thoroughly  eradicate  the  dis- 
eased soil  from  which  it  has  sprung. 


CHAPTER  VIII. 
AFFECTIONS  OF  THE  SEPTUM. 
HEMATOMA  AND    ABSCESS. 

Hematoma  is  almost  invariably  of  an  acute  nature,  being 
consecutive  to  some  form  of  traumatism.  It  is  usually  limited  to 
the  cartilaginous  portion  of  the  septum,  and  may  present  on  both 
sides  or  upon  only  one.  The  symptoms  attending  an  ordinary 
accident  fail  to  subside  with  their  customary  rapidity,  and  the 
patient  is  annoyed  by  a  persitsent  obstructive  swelling  just  within 
the  anterior  nares.  Moderate  pain  or  tenderness  may  be  asso- 
ciated with  it  and  some  increase  of  serous  secretion  from  the 
neighboring  mucous  membrane.  Simply  lifting  the  tip  of  the 
nose  is  sufficient  to  reveal  the  tumor  projecting  from  the  septum 
and  perhaps  completely  filling  the  nasal  entrance.  It  is  com- 
monly of  a  bright  cherry  red  in  color,  and  easily  yields  to  the 
pressure  of  the  probe.  The  most  ordinary  care  in  its  examination, 
with  the  assistance  of  the  history  of  recent  accident  should  pre- 
vent any  mistake  in  diagnosis.  It  can  scarcely  be  mistaken 
for  a  mucous  polyp  because  of  its  color,  its  immobility,  and  the 
entire  absence  of  anything  like  serous  oedema  or  translucency. 
The  probe,  if  not  the  eye,  will  show  that  it  is  not  pedunculated 
and  that  its  broad  base  rests  upon  the  septum.  Nevertheless, 
it  has  occurred  more  than  once  that  attempts  have  been  made  to 
snare  these  acute  traumatic  tumors. 

Treatment. — Prompt  evacuation  of  the  effused  blood  is  the 
rational  procedure.  The  tumor  is  incised  at  its  lower  border,  and 
after  the  escape  of  its  contents  i-  ghly  washed  out  by  syring- 
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has  been  allowed  to  remain,  in  the  hope  that  it  would  he  absorbed, 
we  are  apt  to  have  within  a  few  days  its  transformation  into 
an  abscess.  If  spontaneous  opening  of  this  be  waited  for  ne- 
crosis of  the  septal  cartilage  is  almost  a  certainty,  its  extensive 
destruction  probable,  and,  upon  cicatrization,  a  resulting  serious 
deformity  of  the  nose  possible.  With  the  development  of  the 
abscess  the  color  of  the  tumor  changes,  and  fluctuation  is  obtained 
by  the  probe  or  the  finger-tip.  The  treatment  is  a  repetition  of 
that  for  hematoma,  but  after  the  abscess  cavity  has  been  thor- 
oughly emptied  and  cleansed  a  small  tent  of  gauze  mav  be  intro- 
duced through  the  incision  to  prevent  its  closure  and  to  provide 
for  drainage.  Pressure  should  be  made  over  this,  the  cleansing 
repeated,  and  the  dressing  changed  once  or  perhaps  twice  in  the 
twenty-four  hours. 

It  may  be  added  that  the  perichondritis  occasionally  following 
typhoid  or  typhus  fever,  erysipelas,  and  other  systemic  infections 
may  attack  the  septal  cartilage  and  eventuate  in  abscess  formation. 

EROSION— ULCERATION— PERFORATION. 
These  are  successive  steps  in  a  not  uncommon  process  affecting 
the  cartilaginous  septum.  Irritants  of  either  external  or  internal 
origin  may  occasion  persistent  congestion  and  dryness  of  the 
mucous  membrane  in  this  region,  and  the  annoying  itching  or 
tickling  which  attends  it  leads  to  additional  irritation  through  the 
attempt  to  relieve  it  by  frequent  resort  to  the  handkerchief  or 
finger-nail.  A  list  of  the  commoner  causes  would  include  the 
formation  of  crusts  at  this  spot  in  dry  or  atrophic  rhinitis,  daily 
exposure  through  occupation  to  acid  fumes  or  mineral  dusts, 
syphilis  or  tuberculosis,  and  diathetic  or  cachectic  states,  such  as 
lithiemia,  struma,  or  rickets.  From  the  slight  epithelial  loss  of 
the  early  stage  to  the  final  necrosis  and  perforation  of  the  car- 
tilage is  usually  a  very  long  interval,  anil  the  cause  being  removed, 
if  possible,  the  local  treatment  will  vary  more  or  less  with  the 
time  at  which  we  see  the  patient.  The  affected  area  should 
be  thoroughly  cleansed  hv  rubbing  it  with  the  alkaline  solution 
and  hydrogen  dioxide.  If  any  little  oozing  of  blood  should  be 
caused  by  this  friction  it  may  be  checked  by  a  weak  cocaine 
solution,  the  surface  dried,  and  then  lightly  mopped  with  a  10  or 
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20-grain  solution  of  silver  nitrate,  a  10-grain  solution  of  zinc 
chloride,  or  some  similar  stimulating  astringent.  Whatever  the 
agent  selected,  it  should  at  first  be  used  in  weak,  and  later,  if 
necessary,  in  stronger  solution.  The  application  of  this  may  be 
immediately  follower!  bv  that  of  an  ointment,  and  there  is  none 
better  than  the  grain  to  the  drachm  strength  of  the  yellow  oxide 
of  mercury.  This  Is  to  be  given  to  the  patient  and  applied  by 
him  nightly  upon  retiring. 

If  perforation  has  occurred  we  cannot  hope  to  close  it,  but  by 
restoring  the  integrity  of  the  mucous  membrane  surrounding  it, 
and  checking  further  crust  formation  and  bleeding,  we  may  pre- 
vent any  enlargement  of  it.  .The  perforation  of  itself  is  seldom 
the  occasion  of  any  degree  of  annoyance  or  discomfort. 

DEFORMITIES. 

The  normal  verticle  and  straight  from  end-to-end  septum  is 
very  rarely  seen,  and  the  infrequency  of  it  is  the  more  marked  in 
those  countries  where  football,  fist-fighting,  and  other  such  rough 
sports  are  national  pastimes.  The  departures  from  the  normal 
plane  are  of  such  infinite  variety  and  they  so  commonly  merge 
into  one  another  that  it  is  scarcely  worth  while  to  attempt  any 
formal  classification  of  them.  The  etiology  includes  not  only 
traumatism,  the  frequency  of  which  has  already  been  hinted  at, 
but  also  departures  from  the  normal  plan  of  development.  A 
V-shaped  upper  maxilla,  for  instance,  with  a  correspondingly 
highly  arched  hard  palate,  will  compel  the  growing  septum  to 
complete  its  development  by  bending  to  one  or  the  other  side  of 
the  middle  line.  A  gradually  applied  force  such  as  this  usually 
results  in  a  more  or  less  graceful  and  gentle  vertical  curve  of  the 
septum,  but  the  distortions  due  to  traumatism  have  no  such  char- 
acter. The  large  majority  of  these  latter  are  limited  to  the  car- 
tilage forming  the  anterior  third  of  the  septum,  and  if  this  be 
not  actually  dislocated  by  having  its  lower  border  thrown  from 
its  bed  in  the  spinous  process  it  is  liable  to  be  bent  in  any  direc- 
tion and  to  any  degree.  The  deflections  involving  the  bony  sep- 
tum are,  as  a  rule,  found  in  the  adult,  the  accidents  to  which  one 
is  exposed  at  this  time  of  life  being  usually  more  severe  than 
those  of  childhood.    TV*  'age,  too,  has  become  more 
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resistant,  and  is  apt  to  break  rather  than  bend  to  any  applied 
force.  Added  to  the  mere  deflection  we  almost  always  find  more 
or  less  thickening  of  the  septum  at  its  most  prominent  portion, 
this  being  the  result  of  the  perichondritis  or  periostitis  following 
the  accident  and  the  deposit  of  additional  cartilage  or  bone  for  the 
support  of  the  weakened  structure.  (Fig.  40.) 

Where  this  redundant  tissue  is  present  in  such  quantity  that  it 
would  be  of  itself  obstructive  after  the  straightening  of  the  sep- 
tum, it  should  be  removed  preliminary  to  or  coincidently  with 
this  operation.     If  the  deflection  is  of  any  degree  we  will  have 


corresponding  to  the  convexity  on  one  side  a  concavity  on  the 
other,  and  this  should  give  to  the  latter  side  of  the  nose  an  in- 
creased capacity.  As  a  matter  of  fact,  it  is  not  unusual  for  us 
to  find  projecting  into  (his  concavity  a  greatly  enlarged  inferior 
turbinate.  This  seems,  in  consequence  of  the  crippling  of  the 
turbinate  of  the  other  side,  to  have  undergone  a  compensatory 
hypertrophy,  and  preceding  any  attempt  to  straighten  the  septum 
this  must  be  reduced. 

EC  CH  0NDR0  SE  S     EXOSTOSES . 
In  association   with   its  deflections  or  perhaps  quite   indepen- 
dently of  them  we  often  meet  with  cartilaginous  or  bony  projec- 
tions from  the  surface  of  the  septum,  which,  according  to   the 
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predominating  type  of  tissue  present  in  them,  are  known  as 
ecchondroses  or  exostoses.  These  assume  various  shapes  and 
degrees  of  prominence,  and  in  consequence  receive  different 
names,  the  spur  and  ridge  being  those  most  often  encountered. 
Operation  for  their  removal  will  be  trifling  or  formidable  in  pro- 
portion to  their  extent  and  their  situation. 

Treatment. — Before  resorting  to  surgical  procedures  for  the 
correction  of  any  septal  deformity  it  will  be  found  an  excellent 
rule  to  spend  a  week  or  two  in  subduing  to  some  extent  the  chronic 
catarrhal  rhinitis  that  is  almost  invariably  present;  and,  indeed, 
it  will  not  infrequently  be  discovered  that  when  we  have  effected 
a  reduction  of  this  the  operation  that  seemed  at  first  glance  a 
necessity  may  be  dispensed  with.  It  will  be  pertinent  to  sug- 
gest just  here  that  an  operation  should  never  be  contemplated 
unless  the  symptoms  occasioned  by  the  deformity  are  of  sufficient 
urgency  not  merely  to  excuse  but  to  demand  its  removal.  Cos- 
metic or  artistic  sentiment  should  not  be  allowed  to  affect  one's 
judgment  in  a  matter  of  this  kind.  If  there  is  no  external  de- 
formity, if  there  is  no  such  embarrassment  of  nasal  respiration 
as  to  compel  mouth-breathing,  and  not  enough  pressure  upon 
the  turbinates  to  provoke  any  of  the  nerve  reflexes,  a  wide  depar- 
ture of  the  septum  from  strictly  normal  lines  may  be  permitted 
to  remain  unmolested.  The  past  decade  has  witnessed  a  great 
excess  of  nasal  surgery.  The  exercise  in  the  next  of  a  little  common- 
sense  will  do  much  to  restrict  it. 

For  the  removal  of  the  ecchondrosis  from  the  septal  cartilage 
or  the  exostosis  from  the  bony  portion  of  the  septum  we  have  at 
our  disposal  a  wide  variety  of  knives,  scissors,  and  saws.  Gouges 
and  drills  are  also  used  at  times,  as  well  as  a  number  of  other 
instruments  of  greater  or  less  ingenuity.  From  among  these  I 
have  selected  for  illustration  those  that  I  have  found  most  ser- 
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viceable  and  which  will  prove  quite  capable  of  coping  with  any 
form  of  septal  outgrowth.  Whether  we  shall  use  cocaine  or 
general  anaesthesia  in  these  cases  depends  upon  the  extent  and 
probable  duration  of  the  operation  and  the  nerve  of  the  patient. 
Quickness  in  operation  comes  with  experience,  and  as  this  is 
acquired  the  employment  of  general  anaestheisa  will  become  less 
and  less  frequent.    The  operative  preliminaries  consist  simply  of 
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the  thorough  cleansing  of  the  nose  and  nasopharynx,  the  cocain- 
ization  of  the  area  that  is  to  be  attacked,  and  a  few  moments  later 
the  application  to  it  of  the  adrenalin  solution.  The  cocaine 
should  not  be  used  in  greater  strength  than  6  or  at  the  most  8 
per  cent.  The  anaesthesia  obtained  by  this  solution  is  complete 
and  quite  sufficiently  prolonged  for  the  even  leisurely  performance 
of  an  ordinary  operation.  It  is  to  be  applied  of  course  by  means 
of  the  cotton-carrier,  and  not  by  the  danger-inviting  methods 
of  the  jpray  or  the  introduction  and  retention  for  several  minutes 
of  pledgets  of  absorbent  cotton  saturated  with  the  solution.  Im- 
mediately upon  the  thorough  anesthetization  of  the  mucous 
membrane  the  final  preparatory  step  for  the  operation  will  be  the 
use  of  the  suprarenal  extract. 

In  scarcely  more  than  a  minute  the  mucous  membrane  will 
have  become  blanched,  and  the  anaesthetic  effect  of  the  cocaine 
will  have  been  intensified  by  the  ischemia  effected  by  the  adrenalin. 
The  difficulties  formerly  inseparable  from  operations  within 
the  nose  have  been  wonderfully  reduced  by  these  two  solutions. 
Pain  is  almost  if  not  entirely  eliminated,  interruptions  from 
paroxysms  of  sneezing  in  the  midst  of  the  operation  no  longer 
occur,  and  hemorrhage,  which  formerly  was  our  greatets  obstacle 
to  rapid  and  accurate  operation,  is  now  conspicuous  by  its  absence. 
No  longer  is  our  field  of  operation  obscured  from  the  first  stroke 
of  the  saw  or  knife  by  streams  of  blood  and  quickly  formed  clots; 
no  longer  are  we  compelled  to  frequently  suspend  our  work  while 
we  mop  these  out  and  try  to  catch  a  hurried  glimpse  of  what  we 
have  accomplished;  and,  finally,  no  longer  must  we  lower  our  hands 
every  few  moments  while  the  patient  turns  to  clear  his  throat  of  the 
blood  that  threatens  to  choke  him.  No,  we  have  bid  farewell  to  all 
this  and  thanks  to  cocaine  and  the  suprarenal  gland  we  are  now 
permitted  an  ease  and  accuracy  in  nasal  surgery  that  but  a  few 
years  ago  were  undreamt  of. 

The  preliminaries  to  the  operation  having  been  completed,  a 
half-dozen  applicators  are  charged  with  cotton,  the  instruments 
— sterilized — are  arranged  upon  the  table  in  the  probable  order 
of  their  use,  and  having  in  view  a  possible  sudden  loss  of  nerve 
upon  the  part  of  the  patient  it  is  just  as  well  to  have  within  easy 
reaching  distance  a  little  whiskey  or  aromatic  spirit  of  ammonia. 
12 


178 


AFFECTIONS  OF  THE  SEPTUM. 


If  it  is  a  spur  or  ridge  that  is  to  be  removed,  or  any  redundancy 
of  tissue  associated  with  a  deflection,  the  younger  operator  will  be 
almost  certain  to  take  off  too  little  rather  than  too  much.  As 
the  timidity  of  inexperience  wears  off,  however,  the  route  origi- 
nally planned  for  the  knife  or  saw  will  be  adhered  to  throughout 
the  operation,  instead  of  being  departed  from  the  moment  a  little 
blood  makes  its  appearance  or  the  patient  exhibits  any  signs  of 
pain  or  nervousness.  It  is  but  very  seldom  that  there  will  be 
any  occasion  to  preserve  all  the  mucous  membrane  by  denuding 
the  deformity  of  it  previous  to  the  removal  of  the  latter.  While 
this  may  seem  quite  desirable  from  a  theoretical  point  of  view,  as 
a  matter  of  practical  importance  it  amounts  to  very  little.  The 
time  required  for  entirely  uncovering  the  bone  or  cartilage  will 


Cartilage  knife, 


add  very  materially  to  the  duration  of  the  operation,  and  the  fact 
that  any  lost  mucous  membrane  will  be  reproduced  during  the 
process  of  healing  makes  so  much  care  and  consumption  of  time 
quite  unnecessary.  A  large  variety  of  more  or  less  ingenious 
instruments  for  the  removal  of  exostoses  or  ecchondroses  may  be 
found  in  the  shops,  but  those  here  illustrated  will  be  found,  I 
think,  entirely  sufficient  for  all  ordinary  cases.  When  the  obstruc- 
tive growth  has  been  cut  or  sawed  through,  severed  from  any 
remaining  attachments  by  the  scissors,  and  then  removed  by  for- 
ceps, the  cavity  is  mopped  free  from  any  little  blood  that  may 
have  escaped,  and  some  pledgets  of  iodoform  or  other  antiseptic 
gauze  then  introduced  to  check  and  prevent  further  bleeding. 
For  these  strips  of  gauze  a  "Bernay  sponge"  of  appropriate  size 
will  often  be  found  a  very  convenient  and  satisfactory  substitute. 
Whatever  may  be  the  '  dressing  used,  it  is  to  be  removed 
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at  the  end  of  twenty-four  or  thirty-six  hours,  since  its  longer 
retention  will  invite  the  occurrence  of  sepsis.  Both  nasal  cham- 
bers are  now  thoroughly  flushed  with  the  cleansing  and  mildly 
antiseptic  Dobell  solution,  and  the  wound  rendered  still  cleaner 
by  an  application  with  the  cotton-carrier  of  some  peroxide  of 
hydrogen.  It  will  be  wise,  at  the  same  time,  to  carefully  ex- 
amine and  spray  the  faucial  region,  for  in  spite  of  all  antiseptic 
precautions  it  will  not  be  infrequent  that  the  moderate  congestion 
of  this  space  ensuing  upon  the  operation  will  render  it  vulnerable 
to  the  attacks  of  the  pathogenic  organisms  from  which  it  is  sel- 
dom entirely  free.  It  is  owing  to  this  that  an  infective  tonsil- 
litis is  a  by  no  means  uncommon  sequel  to  intranasal  operations. 
The  wound  is  now  lightly  dusted  with  some  stearate  of  zinc  com- 
bined with  aristol  or  nosophen,  and  the  patient  is  cautioned  to 
blow  the  nose  rather  gently  when  freeing  it  from  secretion.  It 
will  very  rarely  be  necessary  to  reintroduce  anything  in  the  nature 
of  a  tampon.  The  danger  of  secondary  hemorrhage  is  almost 
nil,  and  with  daily  cleansing  and  dressing,  and  in  the  absence  of 
accidents,  cicatrization  should  be  well  advanced  or  quite  complete 
at  the  end  of  ten  days  or  two  weeks. 

DEFLECTIONS. 

Any  operation  upon  a  septal  deflection  which  has  for  its  pur- 
pose the  obliteration  of  this  deformity  should  provide  also  for 
its  non-recurrence.  The  cartilage  of  the  septum  is  always  more 
or  less  involved  in  these  deformities,  and  when  it  has  for  any 
length  of  time  occupied  an  abnormal  position  the  mere  incision 
of  it  at  its  most  prominent  point  and  its  replacement  in  the  middle 
line  will  not  suffice  to  keep  it  there.  It  is  possessed  of  an  ex- 
traordinary resiliency  that  is  not  to  be  overcome  by  simple  in- 
cision and  pressure,  however  prolonged  and  extreme  the  latter 
may  be.  After  an  incomplete  operation  such  as  this  the  removal 
of  the  splint  or  gauze  packing  or  whatever  form  of  support  may 
have  been  used  is  quickly  succeeded  by  a  reappearance  of  the 
deformity  that  we  have  attempted  to  correct.  The  one  principle 
by  the  thorough  application  of  which  success  may  be  attained  is 
the  complete  destruction  of  this  resiliency,  so  that  even  if  no 
retaining  apparatus  be  introduced  the  cartilage  will  be  powerless 
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to  resume  its  faulty  position.  This  is  a  principle  that  had  been 
recognized  and  more  or  less  successfully  applied  in  practice  for 
many  years  by  a  limited  number  of  operators,  but  it  was  not  until 
1890  that  general  notice  was  attracted  to  it  and  its  much  wider 
adoption  secured  through  the  energy  of  Asch  in  demonstrating 
that  its  thorough  application  was  indispensable  to  operative  suc- 
cess. The  infinite  variety  of  deformity  encountered  may  require 
an  infinite  variety  of  detail  in  the  operations  performed,  but  the 
predominant  principle  in  each  should  be  the  one  just  stated.  I 
do  not  propose,  therefore,  to  describe  and  discuss  a  number  of 
trifling  operative  tricks,  the  fancied  first  employment  of  which 
has  now  and  then  led  some  of  us  into  the  harmless  little  weak- 
ness of  talking  and  writing  about  "my  operation."  The  study 
of  a  few  of  the  more  common  types  of  deformity  will  be  sufficient 
to  demonstrate  the  need  of  much  surgical  ingenuity,  and  if  the 
one  important  principle  be  remembered  the  rest  can  be  safely  left 
to  each  man's  native  cleverness.  The  abundance  of  such  clever- 
ness is  evidenced  by  the  very  great  number  of  instruments  that 
have  been  devised  to  facilitate  these  operations.  They  vary  in 
their  purposes — scissors,  cutting  forceps,  and  knives  being  em- 
ployed for  penetrating  the  bony  and  cartilaginous  structures, 
other  forceps  being  used  to  thoroughly  break  up  the  refractory 
tissues  and  divest  them  of  their  misdirected  energy;  and  finally 
a  variety  of  solid  or  tubular  splints  for  the  purpose  of  subsequent 
support  until  firm  union  of  the  fragments  shall  have  taken  place. 
For  the  satisfactory  performance  of  the  very  large  majority  of 
these  operations  I  find  that  three  instruments  are  all  that  are 
really  essential.  These  are  the  Douglass  perforator,  his  probe- 
pointed  curved  knife  and  a  pair  of  strong  septal  forceps.  The  per- 
foration is  made  from  the  concave  side  of  the  septum  at  the  posterior 
margin  of  the  deflection,  and  at  a  height  above  the  nasal  floor  that 
will  about  correspond  to  the  most  prominent  point  of  the  convex- 
ity. The  curved  knife  being  introduced  into  the  opening  thus  made 
cuts  its  way  forward  to  the  anterior  limits  of  the  deflection.  A 
large  Allen  speculum  permits  a  perfect  illumination  and  view 
of  the  field  of  operation,  and  there  need  be  no  difficulty  what- 
ever in  making  this  incision  not  only  rapidly  but  much  more 
accurately  than  can  be  done  with  scissors  or  cutting  forceps. 
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A  second  incision,  usually  at  a  right  angle  to  the  first  horizontal 
one,  is  now  made,  crossing  it  as  nearly  as  possible  at  the  apex  of 
its  curve.  These  incisions  are  the  ones  that  will  usually  best 
secure  the  reduction  of  septal  deflections,  but  the  mechanical 
ingenuity  of  the  operator  may  suggest  innumerable  variations  that 
will  add  to  the  ease  and  excellence  of  the  operation.  These  often 
desirable  variations  are  much  more  readily  effected,  I  think, 
when  the  instruments  we  employ  are  simply  the  perforator  and 
the  knife.  While  the  Asch  operation  and  the  Asch  instruments 
are  undoubtedly  of  great  service  in  a  class  of  selected  cases,  it  is 
this  very  necessity  for  selection  that  imposes  limitations  upon  his 
methods.  Certain  extremes  of  deformity  are  not  infrequent  in 
which  the  introduction  of  his  rather  formidable  scissors  within 
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the  nasal  fossae  is  manifestly  impossible.  In  such  cases  some  pre- 
liminary operation  would  have  to  be  performed  in  order  to  render 
their  subsequent  employment  practicable,  and  when  we  have  in 
the  Douglass  perforator  and  knife  a  pair  of  instruments  that  are 
able  to  deal  with  even  the  most  grotesque  of  distortions,  I  cannot 
help  thinking  it  wiser  to  perfect  one's  self  in  their  use  rather  than 
to  become  more  or  less  dependent  upon  a  set  of  implements  that 
are  not  of  universal  applicability.  It  will  be  impossible  to  take  up 
each  of  the  commoner  types  of  deformity  and  to  discuss  its  treat- 
ment separately.  So  far  from  doing  this,  indeed,  it  will  be  much 
better  to  develop  and  to  give  as  great  exercise  as  possible  to  one's 
own  originality  in  the  conception  and  execution  of  these  opera- 
tions. When  the  septum  then  has  been  freely  divided  it  remains 
only  to  restore  it  to  its  normal  position,  and  in  doing  this  to  so 
completely  rupture   its   misdirected   fibres  that  they  will  become 
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impotent  to  again  leave  their  proper  plane.  As  a  result  of  our 
two  incisions  we  have  meeting  at  a  common  point  the  apices  of 
four  triangular  flaps.  The  forceps  are  now  introduced  parallel 
with  and  close  to  the  floor  of  the  nose  and  by  a  powerful 
lateral  rocking  movement  the  two  lower  flaps  are  completely 
fractured  at  their  bases.  The  forceps  are  then  moved  to  a  more 
vertical  position  in  order  to  grasp  the  upper  flaps  and  the  at- 
tachments of  these  are  broken  in  the  same  way.  When  this 
has  been  accomplished  and  each  portion  of  the  cartilage  has 
been  robbed  of  its  resistance  the  operation  is  complete.  We 
have  but  to  free  the  nose  from  any  effused  blood  and  to  intro- 
duce upon  the  previously  occluded  side  some  strips  of  gauze  or  a 
tubular  splint  of  suitable  size  and  shape,  and  upon  the  other  a  small 
portion  of  gauze  that  will  restrain  the  usually  trifling  hemorrhage. 
If  a  splint  be  selected  it  should  be  no  larger  than  is  just  sufficient 
to  keep  the  limp  and  unresisting  septum  in  the  middle  line.  Its 
purpose  is  simply  to  afford  support  to  the  fragments,  and  should 
it  be  of  such  size  as  to  exert  any  pressure  upon  them  it  will  interfere 
pj0  tf  with  their  nutrition,  and,  therefore,  with 

the  rapidity  and  firmness  of  their  union. 
The  numerous  fenestra  of  the  Asch  and 
Mayer  tubes,  so  far  from  increasing 
their  usefulness,  are,  I  think,  objection- 

Douglass  tubular  nasal  splint        ,  ,         r™  ,  ,  , 

able.  1  hey  are  of  no  value  worth  men- 
tioning for  purposes  of  drainage,  and  they  add  to  the  irritating 
qualities  of  the  splint  by  lessening  the  smoothness  of  its  surface 
and  by  permitting  the  exuberant  granulations  which  they  provoke 
to  project  into  the  lumen  of  the  tube,  and  so  to  interfere  with  its 
removal.  The  Douglass  splint  (Fig.  45)  has  not  these  objections. 
At  the  end  of  twenty-four  hours  the  gauze  may  be  withdrawn  and 
that  side  of  the  nose,  together  with  the  nasopharynx,  thoroughly. 
cleansed.  The  splint  need  not  be  disturbed  until  the  following 
day,  and  then,  as  soon  as  the  cleansing  and  antisepsis  of  the 
cavities  have  been  attended  to  it  is  to  be  reintroduced.  The 
length  of  time  that  it  should  be  worn  depends  very  largely  upon 
the  extensiveness  of  the  operation ;  but  two  weeks  is  little  enough, 
as  a  rule,  and  the  period  may  often  be  prolonged  with  advantage. 
After  the  first  week,  if  the  patient  be  shown  how  to  remove,  clean, 
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and  replace  the  tube,  the  nose  need  be  re-examined  only  every 
few  days  to  see  that  cicatrization  is  progressing  favorably. 

Probably  the  most  frequent  cause  of  failure  in  our  early  opera- 
Fio. «. 
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tions  b  timidity.  The  fear  of  inflicting  additional  injury-  stays 
our  hand  when  it  is  in  the  very  act  of  giving  relief.  This  sense 
of  uncertainty  will  be  much  less  apt  to  embarrass  us  if  during 
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two  or  three  preliminary  visits  of  the  patient  we  carefully  study 
the  deformity,  accurately  plan  the  details  of  our  operation,  and 
when  the  time  of  action  arrives  carry  them  out  with  little  or  no 
modification.  It  is  to  render  hurry  unnecessary  and  to  insure 
completeness  that  general  anaesthesia  is  to  be  preferred  in  the 
majority  of  these  cases.  In  order  that  the  reader  may  choose  for 
himself  I  give  here  a  brief  outline  of  the  technique  of  the  A-sch 
operation.  His  instruments  (Figs.  40,  47,  4S,  49,  50)  are  two 
pairs  of  scissors  or  cutting  forceps  and  a  strong  compressing 
forceps.  In  addition  there  arc  two  separators — one  blunt,  the 
other  sharp.  These  are  intended  to  break  through  any  adhesions 
that  may  exist  between  the  deflected  septum  and  the  turbinated 
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bodies  of  the  stenosed  side,  and  to  detect  and  perhaps  to  destroy 
any  obstruction  that  may  be  situated  posterior  to  the  principal 
deformity.  A  set  of  tubular  splints  also  accompanies  the  outfit, 
these  having  a  number  of  perforations  intended  both  to  provide 
for  drainage  and  to  lessen  the  liability  of  the  tube  to  slip  from  its 
place. 

The  operation  is  preceded  by  the  usual  preliminaries.  As  a 
rule,  general  amesthesia  is  desirable,  and  the  recumbent  posture, 
with  the  head  hanging  low,  is  to  be  preferred.  Sterilization  not 
only  of  the  instruments  but  of  the  patient's  nasal  fosse  and  the 
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operator's  hands  is  always  to  be  observed.  The  application  also 
of  cocaine  and  the  suprarenal  solution  will  greatly  facilitate  the 
operation  by  preventing  any  obscuring  of  the  field  by  hemorrhage. 

When  the  preparations  are  all  completed  the  blunt  separator  is 
introduced  into  the  fossa  and  any  adhesions  broken  down.  In 
order  to  effect  this  thoroughly  it  may  be  necessary  at  times  to 
resort  to  the  sharp  separator.  The  second  step  of  the  opera- 
tion consists  in  the  introduction  within  the  nose  of  the  scissors. 
The  blades  are  kept  parallel  to  the  floor  of  the  nose,  the  narrow, 
blunt  one  being  in  the  obstructed  side  and  following  as  closely 
as  possible  the  line  of  greatest  convexity  of  the  deviation.  The 
other,  or  cutting  blade,  enters  the  opposite  fossa.  Closure  of 
the  blades  now  makes  a  horizontal  incision  through  the  septum. 
The  straight  are  now  exchanged  for  the  angular  scissors,  their  direc- 
tion made  as  nearly  a  vertical  one  as  possible,  and  a  second  incision 
is  made  at  or  near  the  centre  of  the  first  and  crossing  it  at  a  right 
angle.  The  septum  having  been  thus  divided  the  finger  is  forced 
into  the  narrow  fossa  and  the  four  segments  pushed  so  far  to  the 
opposite  side  that  they  are  completely  fractured  at  their  bases  and 
show  no  disposition  to  return  when  the  finger  is  withdrawn.  The 
compressing  forceps  are  now  brought  into  action,  the  fragments 
being  restored  to  (he  middle  line  and  made  to  override  one  another. 
This  completes  the  operation,  and  the  cleansing  of  the  cavities 
and  insertion  of  the  splints  is  all  that  remains  to  be  done.  The 
treatment  of  the  nose  during  the  ensuing  three  or  four  weeks 
has   already   been    described. 

It  will  be  seen  that  the  results  obtained  by  the  two  methods  are 
identical,  and  that  the  choice  Wtween  the  instruments  of  Asch 
and  the  perforator  and  knife  of  Douglass  is  largely  a  matter  of 
individual  preference. 

SUBMUCOUS    OR    SUBPERICHONDRIAL    RESECTION    OF    THE 
SEPTUM. 

The  variety  of  this  operation  known  in  Europe  as  Petersen's 
was  only  intended  for  the  correction  of  deviations  of  the  cartilagi- 
nous portion  of  the  septum,  but  it  has  been  modified  somewhat 
by  Bbnninghaus  and  Krieg  and  its  application  extended  to  the 
osseous  portion  a*  well.     This  operation  is,  if  I  may  use  the  term, 
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a  very  dainty  one.  The  incisions  are  limited  to  one  side  of  the 
septum  and  the  mucous  membrane  is  preserved  in  its  entirety. 
Its  performance  requires  an  unusual  amount  of  technical  skill 
and,  until  rapidity  has  been  gained  by  considerable  experience, 
it  is  apt  to  be  a  pretty  tedious  operation.  Either  local  or  general 
anaesthesia  may  be  employed,  but  the  latter  if  necessitated  by  the 
age  or  temperament  of  the  patient,  adds  both  to  its  difficulties  and 
the  time  that  it  consumes.  Local  anaesthesia  will  require  the  use 
of  a  6  or  8  per  cent,  solution  of  cocaine,  and  annoying  hemorrhage 
will  be  restrained  by  the  1  to  1000  solution  of  adrenalin  chloride. 
Two  incisions  are  made  on  the  side  of  the  septal  convexity  and  are 
carried  no  deeper  than  the  surface  of  the  cartilage.  The  first 
is  made  parallel  and  close  to  the  floor  of  the  nose  and  extends 
from  the  posterior  to  the  anterior  limit  of  the  deflection.  From 
its  anterior  extremity  an  ascending  incision  is  made  which  ter- 
minates on  a  level  with  the  upper  boundary  of  the  deflection. 
The  cartilage  enclosed  by  the  two  incisions  is  now  denuded  by 
the  periosteotome  and  the  flap  of  mucous  membrane  and  peri- 
chondrium raised  and  held  out  of  the  way  by  a  gauze  tampon. 
The  cartilage  itself  is  now  incised,  extreme  care  being  taken  that 
the  knife  shall  not  penetrate  the  mucous  membrane  on  its  other 
surface,  and  if  it  is  then  drawn  away  from  the  opposite  side 
the  periosteotome  can  be  introduced  through  the  opening  and 
this  surface  also  freed  of  its  covering.  When  this  has  been  accom- 
plished the  most  difficult  and  tedious  portion  of  the  operation 
is  at  an  end,  and  we  have  only  now  to  resect  the  denuded  cartilage 
by  means  of  cutting  forceps  specially  designed  for  the  purpose. 
If  desirable  the  operation  can  be  carried  even  further  posteriorly 
and  any  deflected  portion  of  the  bony  septum  removed.  Time 
is  now  allowed  for  the  arrest  of  all  hemorrhage,  the  Operative 
field  is  thoroughly  cleansed,  and  the  mucous  membrane  of  the 
two  sides  is  brought  in  contact  and  retained  by  tampons  of  iodo- 
form gauze.  These  may  be  removed  at  the  end  of  forty-eight 
hours  and  usually  need  not  be  replaced.  The  majority  of  those 
l  this  country  who  have  been  lauding  this  operation  during  the 
it  two  or  three  years,  recommend  an  instrumental  outfit  for  its 
■nance  that  is  almost  appalling  in  its  extent.  Anywhere 
down  to  a  score  of  different  implements  seem  none  too 
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many  to  satisfy  their  requirements,  but  it  is  probable  that  further 
experience  and  the  increased  skill  that  invariably  comes  with  it 
will  reduce  this  number  very  considerably.     One  of  them  that  is 

Fig.  w. 


Beck's  self-retaining  operative  speculum* 

of  really  material  assistance  is  the  self-retaining  operative  speculum 
designed  by  Beck  (Fig.  55).  The  illustration  shows  its  construc- 
tion and  practical  value  sufficiently  well  to  render  any  descriptive 
text  unnecessary. 

PARAFFIN  PROSTHESIS. 

Immediately  consecutive  to  the  discussion  of  the  deformities 
of  the  septum,  we  may  appropriately  consider  the  correction  of 
certain  deformities  of  the  external  nose  that  may  either  occur  in 
association  with  the  former  or  exist  independently  of  them. 
There  is  an  infinite  variety  of  these  and  they  vary  as  greatly  in 
degree  as  in  type.  A  certain  proportion  of  them  are  complicated 
by  a  more  or  less  extensive  loss  of  tissue,  and  it  is  the  repair  of 
these  that  usually  falls  within  the  domain  of  plastic  surgery.  A 
much  larger  number,  however,  is  made  up  of  congenitally  mis- 
shapen noses  or  those  that  have  lost  their  normal  contour  through 
traumatism  or  perhaps  intranasal  disease,  and  these  are  the  ones 
that  can  be  greatly  improved  or  at  times  entirely  corrected  by  the 
subcutaneous  injection  of  paraffin.  Even  as  recently  as  three 
or  four  years  ago  we  were  still  speculating  as  to  whether  the  use 
of  paraffin  in  this  way  was  to  be  regarded  as  merely  a  passing  fad, 
or  whether  it  would  become  a  permanent  and  valued  addition 
to    our    long-established    prosthetic    measures.     Now,    however, 
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its  period  of  probation  is  at  an  end  and  the  very  large  number  of 
cases  in  which  its  employment  has  been  attended  by  most  grati- 
fying results  justifies  us  in  predicting  for  it  a  wide  and  enduring 
popularity.  Its  technical  details  have  been  mastered  and  its 
few  possible  dangers  practically  eliminated.  Few  as  they  are, 
they  are,  nevertheless,  real  ones,  and  the  fact  thai  by  proper  care 
and  sufficient  technical  skill  they  may  be  entirely  controlled 
makes  it  imperative  that  neither  care  nor  skill  shall  be  lacking. 
Even  under  the  most  favorable  circumstances,  however,  it  is 
an  operation  that,  like  matrimony,  is  not  to  be  undertaken  "unad- 
visedly or  lightly."  The  unfortunate  mishaps  that  have  befallen 
some  operators  seem  the  more  unfortunate  because  we  know  now 
that  with  certain  simple  precautions  and  a  little  more  proficiency 
they  might  have  been  avoided.  In  the  first  place,  some  discrim- 
ination should  be  exercised  in  the  selection  of  cases.  For  instance, 
the  artistic  enthusiasm  of  the  operator  should  not  lead  him  to 
attempt  the  correction  of  deformities  so  slight  that  they  are  more 
apparent  to  the  mind  of  the  patient  than  they  are  to  the  eye  of 
the  ordinary  observer.  Such  patients  are  almost  always  hyper- 
sensitive about  the  slight  blemish,  and,  to  quote  Connell,  "are 
more  than  likely  to  l>e  dissatisfied  with  the  result  of  the  attempted 
improvement,  even  though  it  be  satisfactory  from  a  surgical  point 
of  view." 

The  more  serious  of  the  several  accidents  that  may  mar  the 
success  of  the  operation  can  be  entirely  prevented  by  using  a 
paraffin  of  proper  melting  point  and  injecting  it  in  a  semi-solid 
instead  of  a  liquid  state.  The  low  limit  of  safety  with  regard  to 
the  melting  point  seems  to  be  110°  F.  A  more  quickly  lique- 
fiable  paraffin  than  this  not  only  increases  the  danger  of  embolism, 
but  favors  both  the  spreading  of  the  material  into  the  adjacent 
loose  cellular  tissue,  such  as  that  of  the  infraorbital  region,  and 
its  escape  from  the  puncture  upon  the  withdrawal  of  the  needle. 
The  diversity  of  opinion  that  exists  as  to  the  melting  point  that 
should  be  possessed  by  the  paraffin  extends  from  102°  F.  (Parker) 
to  140°  F.  (Karewski).  The  disadvantages  occurring  from  too  high 
a  melting  point  are  the  rapidity  with  which  the  paraffin  solidifies 
in  the  syringe  and  the  consequent  difficulty  that  is  ex|)cni-nced 
in  driving  it   through  the  needle.     Even   more  seriously  objec- 
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tionable  is  this  feature  after  we  have  succeeded  in  depositing  it 
in  the  tissues,  for  here  it  is  apt  to  become  firmly  set  before  we 
can  mould  it  into  the  desired  shape.  The  paraffin  of  the  110° 
melting  point  can  now  be  obtained  in  sealed  sterile  tubes. 

Considerable  care  should  be  exercised  with  regard  to  the  amount 
of  paraffin  that  is  injected.  If  this  be  excessive,  not  only  any  tin- 
deformity  be  over-corrected,  a  different  but  equally  objectionable 
disfigurement  being  substituted  for  it,  but  the  pressure  exerted 
by  the  foreign  material  may  occasion  a  more  or  less  extensive 
necrosis  of  the  invaded  tissues.  This  latter  accident  is  to  he 
avoided  by  keeping  one's  self  constantly  informed  of  the  gradually 
increasing  amount  of  tension  that  attends  the  injection.  The 
fingers  that  mould  the  paraffin  convey  this  information  to  us, 
and  at  the  same  time  the  skin  covering  the  injected  mass  should 
be  carefully  watched  to  see  that  its  circulation  is  not  being  seriously 
embarrassed,  A  very  reliable  way  of  avoiding  this  accident  is 
to  correct  the  deformity  by  two  or  three  repetitions  of  the  operation 
instead  of  attempting  it  at  one  sitting.  This,  by  the  way,  should 
be  the  invariable  rule  with  the  beginner  in  paraffin  prosthesis, 
for  it  is  only  after  considerable  experience  that  one  becomes 
sufficiently  expert  in  his  judgment  of  quantity  to  justify  him 
in  attempting  to  correct  these  deformities  at  a  single  seance. 

Quite  a  variety  of  syringes  has  been  employed  for  this  operation, 
and  a  good  deal  of  ingenuity  has  been  displayed  in  the  measures 
that  have  been  suggested  for  keeping  the  paraffin  from  solidifying 
within  the  syringe.  These  hitter  precautions  are  rendered  unnec- 
essary, however,  by  the  use  of  a  syringe,  such  as  that  of  Harmon 
Smith,  the  piston  of  which  has  a  screwworm  upon  it  and  a  1 1 ■  ■  i  r ■  ■  i  •  - 
screw  riding  this  that  can  be  fixed  to  the  barrel  of  the  syringe. 
By  such  an  arrangement  the  piston-rod  can  be  screwed  down 
upon  the  contents  of  the  instrument  and  the  semi-solid  paraffin 
expelled  evenly  and  slowly  with  no  sudden  variation  of  the  force 
applied,  and,  therefore,  no  danger  of  a  disastrous  hyperinjection. 
The  capacity  of  the  syringe  should  be  about  90  minims  and  its 
needle  a  trifle  shorter  and  with  a  slightly  larger  lumen  than  that 
of  the  ordinary  hypodermic  syringe.  The  technique  of  the  oper- 
ation as  first,  practised  by  (iersuny  has  undergone  very  little 
alteration.     The  preparation   of  the  patient  and  of  the  field  of 
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operation  should  be  most  thorough.  No  more  than  ordinary 
surgical  technique  is  required,  but  it  should  be  complete.  The 
integument  of  the  nose  and  of  the  surrounding  territory  is  to  be 
well  scrubbed  with  green  soap  and  water,  alcohol  then  freely 
applied,  and  this  followed  by  a  1  to  5000  bichloride  solution. 
The  hands  of  the  surgeon  and  assistants  are  surgically  cleansed, 
the  syringe  and  needle  boiled  and  then  allowed  to  cool  sufficiently 
for  comfortable  handling.  At  the  point  selected  for  the  intro- 
duction of  the  needle  three  or  four  drops  of  a  two  per  cent,  solution 
of  cocaine  may  first  be  injected  at  the  discretion  of  the  operator. 
Even  this  local  anaesthesia,  however,  may  be  dispensed  with  in 
the  majority  of  cases,  and  it  must  be  extremely  seldom  that  general 
anaesthesia  is  necessary.  The  paraffin  in  a  short  wide-necked 
bottle  is  placed  in  a  boiling  water  bath  for  ten  or  fifteen  minutes, 
is  then  drawn  into  the  syringe  and  allowed  to  cool  to  a  consistence 
at  which  it  is  easily  mouldable  and  quite  incapable  of  forming 
an  embolus.  The  needle,  hot  from  the  sterilizing  bath,  is  quickly 
attached  to  the  syringe,  the  air  expelled  from  it  by  the  paraffin, 
and  is  then  introduced  and  carried  just  beneath  the  skin  through 
the  field  of  deformity  and  just  beyond  it.  The  injection  is  now 
begun  and  slowly  continued  with  frequent  interruptions  to  permit 
of  its  being  properly  moulded.  The  needle  is  gradually  with- 
drawn during  the  injection,  and,  when  finally  extracted,  the 
minute  wound  is  closed  with  collodion  and  the  area  sprayed  with 
ether  or  enveloped  in  ice-water  dressings  to  hasten  the  setting 
of  the  paraffin.  As  has  already  been  intimated,  it  will  be  wise 
in  many  cases  not  to  attempt  the  correction  of  the  deformity  at 
one  sitting,  but  to  employ  two  or  three.  If  this  precaution  be 
observed  the  result  is  much  more  apt  to  be  accurate  and  satisfying. 
For  the  first  several  hours  or  even  days  following  the  operation 
there  is  apt  to  be  a  moderate  amount  of  redness,  of  pain  and 
swelling  of  the  nose,  but  these  usually  rapidly  subside  under  the 
influence  of  the  cold  dressings  that  are  applied. 


CHAPTER  IX. 

DISEASES  OP  THE  ACCESSORY  CAVITIES  OF  THE  NOSE. 

The  past  few  years  have  witnessed  such  important  and  extensive 
additions  to  our  knowledge,  not  only  of  the  anatomy  of  the  accessory 
nasal  sinuses,  but  of  the  pathology  and  treatment  of  their  diseases, 
that  the  section  devoted  to  them  in  the  previous  edition  of  this 
voiume  has  had  to  be  both  greatly  enlarged  and  practically  re- 
written. Of  the  four  cavities  that  communicate  with  the  nasal 
fossae,  the  maxillary  sinus  and  the  ethmoidal  cells  seem  by  general 
consent  to  divide  the  questionable  honor  of  being  most  frequently 
the  seat  of  disease.  The  comparatively  isolated  position,  anatom- 
ically, of  the  frontal  and  sphenoidal  sinuses  is  obviously  a  great 
protection  against  their  secondary  infection  from  the  nose,  while 
the  causes  that  can  occasion  primary  disease  within  them  are  so 
few  and  infrequent  in  their  occurrence  that  these  two  sinuses  are 
much  less  often  affected  than  the  others.  Comparatively  rare, 
however,  as  disease  of  them  may  be,  when  it  does  occur  their 
close  anatomical  relation  to  other  important  cavities  and  structures 
endows  them  with  very  serious  pathological  possibilities. 

THE   MAXILLARY  SINUS. 

The  antrum  of  Highmore,  as  this  cavity  has  been  commonly 
known  since  about  the  middle  of  the  seventeenth  century  when 
it  was  first  described  by  Nathaniel  Highmore,  is  usually  the 
largest  of  the  accessory  sinuses.  Although  it  may  present  great 
variations  in  size,  it  is  never  absent.  It  is  an  irregularly  pyramidal 
shaped  cavity  which  is  usually  described  as  having  an  inner,  an 
anterior,  and  an  external  or  posterior  wall,  a  floor  and  a  roof. 
Its  inner  boundary  is  a  party-wall  between  it  and  the  nose,  it  being 
the  external  wall  of  the  latter.  The  plate  of  bone  forming  the 
roof  or  upper  wall  of  the  antrum  serves  also  as  the  floor  of  the 
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orbital  cavity.  The  external  or  posterior  wall  is  likewise  the 
anterior  boundary  of  the  spheno-maxillary  fossa.  The  anterior 
wall  which  is  surgically  the  most  important  is  limited  above  by 
the  infraorbital  ridge,  below  by  the  alveolar  process,  internally 
by  the  anterior  margin  of  the  nasal  chamber,  and  externally  by 
the  malar  ridge. 

The  inner  wall  presents  anteriorly  a  linear  prominence  running 
obliquely  downward  and  backward  which  marks  the  course  of 
the  nasolacrymal  canal.  About  a  half-inch  posterior  to  this 
and  immediately  below  the  level  of  the  roof  is  situated  the  opening 
by  which  the  antrum  communicates  with  the  nose — the  ostium 
ma jt Mare.  Contiguous  to  this  posteriorly  the  antral  wall  is 
either  membranous  only,  or,  if  bony,  is  extremely  thin.  It  is  to 
be  finally  observed  that  the  line  of  attachment  of  the  inferior 
turbinated  bone  divides  this  inner  wall  of  the  antrum  into  what, 
roughly  speaking,  may  be  called  an  upper  and  lower  half.  The 
former  represents  the  outer  wall  of  the  middle  nasal  meatus,  the 
latter  that  of  the  inferior  nasal  meatus. 

The  one  important  feature  of  the  roof  of  the  antrum  is  the 
canal  which  transmits  the  infraorbital  nerve.  It  lies  at  about 
the  centre  of  this  wall  and  ends  anteriorly  in  the  infraorbital 
foramen.  In  curetting  the  antral  chamber  it  is  highly  important 
to  remember  that  the  sheath  of  bone  forming  the  lower  wall  of 
the  canal  is  extremely  thin  and  that  unless  more  than  ordinary 
care  is  observed  the  nerve  may  be  injured.  The  posterior  or 
external  wall  of  the  sinus  may  vary  somewhat  in  its  conformation, 
but  it  is  unimportant  surgically  because  it  is  not  disturbed  to  any 
extent  in  operative  work.  Close  behind  it  lies  the  internal  maxil- 
lary artery,  but  this  is  never  exposed  to  any  danger. 

The  floor  of  the  antrum  is  scarcely  more  than  a  wide  and  deep 
groove  at  the  bottom  of  which  is  the  alveolar  process.  It  is  only 
necessary  to  be  familiar  here  with  the  relation  which  certain  of 
the  teeth  bear  to  the  antral  floor.  It  is  the  second  bicuspid  and 
the  first  molar  that  approach  it  most  closely,  and  at  times  they 
may  not  only  he  in  actual  contact  with  it,  but  may  even  project 
upward  into  the  sinus  itself.  It  is  not  unusual  also  for  the  second 
molar  to  be  thus  intimatelv  related  to  the  cavitv.  It  will  be  found 
to  be  a  rule  with  few  exceptions  that  the  antrum  can  be  most 
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easily  entered  through  the  root  cavity  of  the  second  bicuspid. 
The  only  features  of  the  anterior  wall  of  the  sinus  that  require 
notice  are  the  infraoribtal  foramen  at  its  upper  margin  and  below 
this  the  depression  of  the  canine  fossa.  The  latter  represents 
the  thinnest  portion  of  this  wall  of  the  sinus  and  it  can  usually 
be  easily  detected  above  and  a  little  behind  the  root  of  the  canine 
tooth. 

It  will  not  require  a  very  extended  experience  in  antral  operations 
to  discover  that  there  are  very  considerable  variations  not  only 
in  the  size  of  the  cavity,  but  particularly  in  the  position  of  its 
floor  as  related  to  that  of  the  adjoining  nasal  fossae.  Whatever 
the  normal  relation  between  the  two  may  be  theoretically,  it 
appears  that  in  the  majority  of  cases  the  level  of  the  sinus  floor 
is  below  that  of  the  nose.  Two  facts  are  made  more  or  less  plain 
by  the  frequency  of  this  anatomical  arrangement;  the  first,  which 
is  surgical  in  its  bearing,  that  a  perforation  of  the  inner  wall  of 
the  antrum  made  from  the  inferior  nasal  meatus  will  fail  to  provide 
complete  drainage  for  the  sinus;  the  second,  which  is  of  patho- 
genic interest,  that  it  is  the  antrum  with  low  floor,  and,  therefore, 
the  one  least  easily  drained  through  the  normal  opening,  that 
provides  us  with  the  greater  number  of  cases  of  chronic 
disease. 

The  ostium  maxillare,  it  will  be  remembered,  is  situated  in  the 
middle  meatus  of  the  nose  and  is  concealed  from  direct  inspection 
by  the  overhanging  middle  turbinate. 

It  is  so  small  that  but  little  swelling  of  the  mucous  membrane 
about  it  or  of  the  adjoining  turbinate  is  required  to  close  it.  In  a 
nose  with  congenitally  narrow  fossae,  or  in  one  that  contains  a 
hypertrophied  middle  turbinate,  this  intermittent  closure  is  a 
very  common  occurrence.  In  these  a  simple  acute  inflammation 
of  the  nose  is  generally  sufficient  to  obstruct  more  or  less  the  outlet 
of  the  antrum,  and  so  to  interfere  with  its  means  of  drainage. 
This  complication  is  attended  by  a  sense  of  pressure  and  usually 
much  pain  in  the  upper  portion  of  the  nose,  which  remits  every 
now  and  then  when  there  is  a  momentary  subsidence  of  the  swelling 
that  permits  the  escape  of  the  retained  antral  secretion.  As  the 
result  of  traumatism  or  of  a  direct  extension  of  inflammation  from 
the  nose  we  may  have  an 
13 
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ACUTE   ANTRAL  SINUSITIS. 

Its  symptoms  include  a  sensation  of  heat  over  the  region  of  the 
cavity,  or  persistent  dull  pain  with  occasional  exacerbations  of  a 
neuralgic  character,  and  when  the  ostium  can  give  it  exit  a  nasal 
discharge  varying  in  character  from  seromucous  to  mucopurulent. 
There  may  be  also  some  tenderness  of  the  teeth  that  are  in  contact 
with  the  floor  of  the  inflamed  sinus.  The  inflammation  may 
involve  but  one  or  both  of  the  antra.  It  is  a  very  frequent  accom- 
paniment of  the  severe  rhinitis  of  influenza,  of  the  catarrhal  form 
of  grippe,  or  of  the  exanthemata.  If  drainage  through  the  ostium 
be  maintained  by  reducing  the  inflammatory  swelling  of  the 
middle  turbinate  and  of  the  membrane  about  the  opening,  the 
attack  will  usually  subside  with  or  shortly  after  the  rhinitis  that 
preceded  and  provoked  it;  but  prolonged  closure  of  the  ostium, 
with  consequent  retention  and  infection  of  the  antral  inflam- 
matory contents,  may  end  in  abscess.  Accompanying  this  there 
will  be  marked  increase  of  pain,  external  swelling,  and  some 
elevation  of  temperature.  If  no  artificial  relief  be  afforded,  nature 
will  make  an  exit  for  the  pus  by  one  of  several  routes,  these 
ending  either  externally  upon  the  face  or  internally  at  some  point 
within  the  buccal  cavity. 

CHRONIC  ANTRAL  SINUSITIS. 

This  will  either  be  the  sequel  of  an  acute  attack  such  as  the 
foregoing  or  it  may  be  of  low-grade  chronic  type  from  the  time  of  its 
onset.  Its  causes,  in  the  vast  majority  of  cases,  are  either  of  nasal 
or  dental  origin.  Any  suppurative  process  within  the  nose,  such 
as  that  of  purulent  rhinitis  or  atrophic  catarrh,  or  that  which 
accompanies  the  presence  of  mucous  polyps,  may  invade  the  an- 
trum! and  not  infrequently  does  so;  but  probably  some  dental 
mischief  is  responsible  for  the  larger  number  of  cases  of  this 
disease.  The  second  bicuspid  and  first  two  molar  teeth  are 
usually  the  ones  at  fault.  The  roots  of  these  are  either  in  close 
proximity  to  or  in  immediate  contact  with  the  lining  mucous 
membrane  of  the  antrum,  and  diseases  of  them  will  almost  inevi- 
tably lead  to  more  or  less  irritative  hyperemia  of  this  structure. 
If  the  normal  outlet  of  the  cavity  is  free  and  permits  the  easy  escape 
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of  the  increased  secretion,  we  may  have  no  more  than  a  simple 
catarrh;  but  if  there  be  narrowing  or  frequent  closure  of  the  ostium 
by  intranasal  swelling,  or  if  some  infective  agent  finds  entrance 
into  the  cavity,  the  simple  may  become  a  suppurative  catarrh. 

Symptoms. — The  symptoms  of  this  chronic  antral  empyema 
are  similar  to  but  usually  less  severe  than  those  of  the  acute  inflam- 
mation. The  same  dull  ache  over  the  cavity  is  present,  the 
tenderness  on  pressure,  the  purulent  nasal  discharge.  Much 
of  this  latter  passes  back  into  the  nasopharynx,  and  the  patient's 
sense  of  smell  being  unaffected  he  complains  of  its  somewhat 
offensive  odor  as  well  as  of  its  unpleasant  Fki_  Mi 

taste.  If  it  is  abundant  and  much  of  it 
is  swallowed  there  is  apt  to  be  some 
gastric  disturbance,  and  the  patient's 
general  nutrition  will  be  impaired. 

Diagnosis. — The  diagnosis  is  not,  as  a 
rule  difficult.  It  is  only  in  exceptional 
cases  that  we  are  compelled  to  resort  to 
trans-illumination  and  perhaps  to  ex- 
ploratory opening  of  the  sinus  in  order 
to  confirm  our  suspicions.  When  these 
have  been  aroused  by  the  patient's  history 
we  may  inspect  first  the  condition  of 

the  teeth  that  are  in  relation  to  the  Relation  <a  teeth  to  Door  of 
cavity.  If  one  or  more  of  them  are  ™tnra.  (Lmmm.! 
missing  we  will  inquire  as  to  the  cause  of  their  loss  and  ascertain 
if  the  beginnings  of  the  suspected  antral  trouble  were  about 
coincident  with  the  dental  disturbance.  If  we  discover  the 
presence  of  a  carious  tooth  the  probability  of  antral  inflammation 
is  strengthened.  It  is  not  necessary  that  the  root  itself  be  diseased, 
it  having  been  shown  that  a  diseased  crown  is  quite  sufficient  to 
provoke  suppurative  inflammation  within  the  adjoining  sinus. 
Having  disposed  of  the  teeth  we  examine  the  nose.  If  the  middle 
meatus  is  in  plain  view  we  may  at  once  detect  pus  in  the  interval 
between  the  middle  turbinate  and  the  outer  nasal  wall.  If  this 
recess  be  hidden,  however,  by  swelling  of  the  lower  turbinate  this 
is  to  lie  reduced  by  cocaine,  and  the  applicator  carried  also  up  to 
the  middle  turbinate  and  along  its  outer  surface  as  far  back  as 
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the  ostium  maxillare.  If  no  pus  be  fount!  and  there  is  no  apparent 
obstruction  of  the  ostium  the  patient  should  be  told  to  lean  for- 
ward, lower  the  head  between  the  knees  and  turn  it  over  upon 
one  side,  the  affected  side  being  uppermost.  The  object  of  this 
manceuvre  is  of  course  to  afford  the  opportunity  to  any  retained 
pus  to  gravitate  into  the  nose.  If  these  methods  fail,  however, 
to  bring  any  fluid  of  a  purulent  nature  into  sight,  we  may  continue 
our  investigation  by  employing  trans  illumination  of  or  by  entering 
the  antrum  either  through  its  own  or  an  artificial  opening.  For 
the  former,  the  necessary  electrical  apparatus  being  at  hand,  the 
room  is  made  absolutely  dark,  a  one  or  two  candle-power  lamp 
introduced  within  the  mouth,  and  the  lips  closed.  The  general 
diffused  glow  that  this  should  give  over  the  upper  portion  of  the 
face,  with  a  particularly  distinct  infraorbital  crescent  of  trans- 
lucency,  will  he  marred,  should  pus  be  present  in  one  antrum, 
by  a  deep  shadow  beneath  tlie  eye  of  that  side.  This  test  is  not 
infallible,  however,  other  conditions  than  an  empyema  being 
able  to  produce  a  closely  similar  shadow.  I  think  it  is  only  with 
extreme  rarity  that  exploratory  opening  of  the  antrum  is  essential 
to  diagnosis.  If  after  the  employment  of  the  other  aids  to  diagnosis 
some  doubt  still  remains,  a  week  or  two  of  careful  observation 
should  certainly  enable  us  to  decide  as  to  the  existence  or  non- 
existence of  an  empyema. 

Treatment.— The  cause  and  duration  of  the  disease  will  naturally 
influence  to  some  extent  our  choice  of  treatment.  Whether  it 
be  due  in  one  case  to  nasal  and  in  another  to  dental  irritation, 
in  each  it  will  be  advisable  to  remove  the  cause  previous  to  treat- 
ment of  the  antrum  itself. 

This  having  been  done  the  first  attempt  at  direct  treatment 
of  the  sinus  should  always  lie  of  a  conservative  nature;  that  is, 
to  effect  its  cleansing  and  antisepsis  either  through  the  ostium  itself, 
if  it  can  be  reached,  or  through  one  of  the  supplementary  openings 
into  it  that  are  very  often  to  be  found  in  the  middle  meatus.  In 
order  to  render  these  accessible  it  is  frequently  a  necessary  pre- 
liminary to  effect  some  intranasal  improvement.  Septal  defor- 
mities if  at  all  obstructive  must  be  removed,  and  mucous  polyps 
or  turbinate  hypertrophies  must  also  be  cleared  from  our  path. 
To  enable  us  to  reach  one  or  other  of  the  existent  openings  with  any 
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facility  it  is  almost  invariably  necessary  to  remove  the  anterior 
half  of  the  middle  turbinate,  and  this  will  be  found  far  preferable 
to  the  possibly  unnecessary  extraction  of  a  sound  tooth,  and  the 
drilling  of  its  root  cavity.  After  previous  eocainization  of  the 
turbinates  with  a  4  per  cent,  solution  (the  additional  application 
of  adrenalin  giving  us  a  still  further  increase  of  room),  a  slender 
silver  canula  with  a  distal  half-inch  45°  curve  is  introduced 
within  the  middle  meatus  and  slowly  carried  backward  until  its 
tip  drops  into  one  of  the  openings  of  which  we  are  in  search.  A 
syringe  may  then  be  attached  to  the  canula  by  means  of  a  rubber 
tube  and  the  sinus  washed  out.  A  warm  boric  acid  solution  does 
very  welt  for  this  purpose  and  as  it  escapes  from  the  antrum  it 
should  be  caught  in  a  basin  held  beneath  the  chin  and  examined 
for  any  secretion  that  it  may  have  brought  with  it.  When  the 
cavity  has  been  well  flushed  the  boric  may  be  followed  by  a  weak 
carbolic  solution.  Should  there  be  continued  suppuration  after 
a  few  days  of  this  cleansing  and  mildly  antiseptic  treatment, 
a  2  per  cent,  zinc  chloride  solution  should  be  substituted  for  the 
phenol.  If  at  the  end  of  two  weeks  no  decided  impression  should 
seem  to  have  been  made  upon  the  suppurative  process,  it  will 
probably  be  futile  to  cling  any  longer  to  conservatism  and  we  will 
be  wise  to  abandon  it  for  something  more  aggressive.  This 
implies  the  adoption  of  surgical  measures,  the  making  of  an 
artificial  opening  in  the  sinus  greater  in  size  than  those  provided 
by  nature,  and  at  such  a  point  as  will  permit  of  complete  instead 
of  only  partial  drainage. 

Recalling  the  fact  that  in  much  the  larger  proportion  of  cases 
of  antral  disease  the  floor  of  the  sinus  is  lower  than  that  of  the  nose, 
it  will  be  readily  perceived  that  the  perfect  drainage  so  essential 
to  cure  can  seldom,  if  ever,  be  obtained  through  an  opening  made 
in  the  inferior  nasal  meatus.  I  have  always  been  one  of  the 
opposition  toward  the  selection  of  this  route  for  entering  the  antrum 
either  for  exploratory  or  operative  purposes.  I  have  never  yet 
found  it  necessary  to  make,  nor  have  I  yet  l>een  convinced  of  the 
propriety  of  making  a  merely  exploratory  opening  of  the  sinus 
for  the  purpose  of  establishing  the  fact  that  it  was  diseased.  If 
one  cannot  be  positive  .is  to  the  existence  of  a  pathological  process 
within  it,  it  seems  to  me  simply  surgical  common-sense  to  select 
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such  a  site  for  an  opening  as  will  prove  as  completely  satisfactory 
for  subsequent  operative  measures  as  for  the  preliminary  diagnostic 
exploration.  This  reason  alone,  even  were  there  not  several 
others  almost  equally  good,  would  be  sufficient  to  make  me  antag- 
onize the  inferior  meatus  of  the  nose  as  a  suitable  place  for  punc- 
turing the  antrum.  For  what  it  may  be  worth,  however,  I  give 
a  brief  description  of  the  procedure  in  this  region. 

The  inferior  turbinate  and  the  outer  wall  of  the  lower  meatus 
being  first  reduced  and  anaesthetized  by  successive  applications 
of  cocaine  and  adrenalin,  either  a  curved  trocar  and  canula  or  a 
hollow  perforating  needle  made  for  this  purpose  is  introduced 
into  the  space  between  the  turbinate  and  the  outer  nasal  wall 
and  carried  back  about  an  inch  beyond  the  anterior  extremity 
of  the  turbinate.  At  this  depth  the  lower  opening  of  the  naso- 
lacrymal  duct  will  have  been  passed  and  the  point  of  the  trocar 
or  needle  is  now  raised  as  high  as  possible  and  applied  to  the  antral 
wall.  It  is  at  this  site  that  the  bone  is  thinnest  and  the  employ- 
ment of  a  very  slight  amount  of  force  is  sufficient  to  effect  its 
perforation.  A  syringe  is  now  attached  to  the  canula  x>r  the 
hollow  needle  and  the  sinus  more  or  less  well  washed  out — gen- 
erally less.  In  spite  of  the  unsurgical  situation  of  this  opening, 
it  is  sometimes  enlarged  by  certain  operators  and  used  as  an 
avenue  for  curative  treatment.  It  need  scarcely  be  said  that 
treatment  by  this  route  is  apt  to  be  not  only  prolonged  but  event- 
ually unsatisfactory. 

Personally,  the  only  two  openings  that  I  regard  as  adequate 
when  surgical  treatment  of  the  diseased  antrum  is  necessary,  are 
that  through  the  alveolus  and  that  through  the  anterior  wall  of 
the  sinus,  and  my  choice  between  them  is  chiefly  influenced  by 
the  duration  and  severity  of  the  disease,  by  its  degree  of  intracta- 
bility to  any  previous  treatment  that  it  may  have  received,  and  by 
the  presence  or  absence  of  the  second  bicuspid  or  the  first  molar 
tooth  on  the  affected  side.  If  the  disease  had  been  of  only  several 
weeks'  or  a  few  months'  duration,  if  it  had  received  no  or  only 
indifferent  previous  treatment,  and  if  both  or  but  one  of  the 
appropriate  tooth  cavities  were  vacant,  I  should  select  the  alveolar 
route;  whereas,  were  the  disease  of  some  years'  duration,  if  it  had 
proven  resistant  to  previous  treatment  and  it  were  probable  that 
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the  lining  mucous  membrane  of  the  sinus  had  undergone  serious 
degenerative  changes,  the  opening  through  the  anterior  wall 
would  be  my  choice. 

Operation  Through  the  Alveolus. — When  for  sufficient 
reasons  this  method  of  opening  the  antrum  has  been  decided  upon, 
it  is  better  that  the  patient  should  take  a  general  anaesthetic.  Noth- 
ing will  so  greatly  assure  the  success  of  the  operation  as  the  making 
of  a  large  aperture,  one  through  which  the  sinus  can  be  thoroughly 
curetted  and  afterwards  easily  treated.  The  whole  space  occupied 
by  the  second  bicuspid  and  the  first  molar  teeth  should,  therefore, 
be  included  in  the  operation  and  if  both  are  present  both  are  to  be 
removed.'    A  drill  is  then  to  be  cautiously  worked  through  one  of 

Fig.  57. 
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Alveolar  drill  for  entering  antrum. 

the  sockets  into  the  antral  cavity  and  from  this  as  a  starting  point 
the  remainder  of  this  portion  of  its  floor  is  to  be  removed.  For 
this  purpose  drills  of  larger  size  or  appropriate  chisels  may  be 
used.  Hemorrhage  may  be  pretty  brisk  for  a  few  moments,  but 
it  is  easily  controlled.  The  sinus  having  been  well  washed  out 
the  opening  is  temporarily  packed  with  some  form  of  antiseptic 
gauze.  The  space  afforded  by  this  operation  is  quite  sufficient 
to  permit  of  pretty  extensive  illumination  of  the  cavity  by  means 
of  the  throat  mirror  held  beneath  the  opening.  In  this  way  we 
can  discover  a  day  or  two  after  the  operation  whether  the  lining 
mucous  membrane  has  undergone  such  a  degree  of  alteration  as  will 
demand  its  removal  by  the  curette.  Should  this  prove  necessary, 
it  may  be  done  under  cocaine  anaesthesia  and  the  antrum  then 
packed  with  strips  of  iodoform  gauze.  This  is  to  be  removed  on 
the  second  or  third  day  following,  the  sinus  afterward  washed  out 
daily  and  treated  with  solutions  of  silver  nitrate,  zinc  chloride, 
or  other  antiseptic  astringents  until  the  suppurative  process  is  at 
an  end.  During  this  time  the  gauze  may  be  dispensed  with  and 
the  opening  kept  patent  by  a  snugly  fitting  vulcanite  plug  attached 
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to  the  adjacent  teeth.  This  will  also  protect  the  antrum  from  the 
entrance  of  foreign  matters.  A  month  or  six  weeks  of  this  daily 
cleansing  and  medication  will  usually  suffice  to  effect  a  cure  and 
when  this  is  accomplished  the  artificial  opening  may  be  allowed 
to  close  and  the  vacant  space  be  then  filled  in  with  a  couple  of 
artificial  teeth. 

Radical  Operation  Through  Anterior  Wall. — This  oper- 
ative procedure  deserves  to  be  called  radical,  not  only  because 
it  is  more  extensive,  and,  in  some  ways,  formidable  than  the  others, 
but  because  also  it  is  certainly  curative.     Previous  to  its  perform- 

FttJ.  H. 


InalsloD  tor  exposing  the  anterior  wall  ol  the  antrum.  (Laurens.) 

ance  the  anterior  half  of  the  middle  turbinate  is  to  be  removed 
in  order  to  provide  room  for  the  subsequent  cleansing  and  drainage 
of  the  sinus  through  the  counter-opening  that  is  to  be  made  in  the 
middle  meatus.  General  anaesthesia  is  to  be  preferred  for  theopera- 
tion  on  the  anterior  wall.  An  incision  down  to  the  bone  is  made 
along  the  line  of  junction  between  the  mucous  membrane  lining 
(Fig.  58.)  the  cheek,  and  that  of  the  alveolar  process,  and  this  is  to 
extend  forward  from  the  malar  ridge  almost  to  the  median  line.  The 
bone  is  now  to  be  exposed  to  the  boundaries  of  the  wall  by  means  of 
the  periosteotome,  the  tissues  as  they  are  loosened  being  held 
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aside  by  retractors.  When  this  is  completed  the  whole  wall,  with 
the  exception  of  a  very  narrow  margin,  is  removed  by  means 
of  chisels  and  bone-forceps  or  an  electro-motored  drill.  The 
wide  opening  thus  made  enables  us  to  reach  with  ease  all  parts  of 
the  sinus  and  the  curette  is  now  employed  to  remove  to  the  last 
shred  the  diseased  mucous  membrane  lining  it.  Considerable 
care  should  be  observed  in  curetting  those  portions  of  the  cavity 
in  the  neighborhood  of  the  nasolachrymal  canal  and  that  which 
contains  the  infraorbital  nerve.  The  rather  profuse  hemorrhage 
attending  this  part  of  the  operation  can  be  greatly  lessened  by  the 
application  of  the  adrenalin  solution  to  the  membrane  for  a  minute 
or  two  previous  to  its  removal.  Upon  the  completion  of  the  curet- 
tage a  counter-opening,  about  a  third  or  a  half-inch  in  length. 


Introduction  of  gauze 


(Fig.  59)  is  made  at  the  upper  and  posterior  angle  of  the  inner 
wall  of  the  sinus.  This  will  enter  the  middle  meatus  of  the 
nose.  The  antrum  is  thoroughly  emptied  of  all  debris  by  the 
syringe  and  forceps  and  is  then  packed  with  a  long  strip  of  an 
antiseptic  gauze,  one  end  of  which  is  made  to  project  into  the 
nose  through  the  counter-opening.  The  displaced  tissues  are 
now  restored  to  their  original  position  and  are  retained  by  sutures. 
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If  there  is  no  reason  for  removing  it  earlier,  the  packing  is  allowed 
to  remain  for  two  or  three  days  and  it  is  then  withdrawn  through 
the  nose.     With  this  large  opening  in  the  middle  meatus  there  is 

Fin.  w. 


The  closure  of  the  wound  after  the  packing  ot  the  cavltr.    (Laurens.) 
now  no  difficulty  in  maintaining  cleanliness  of  the  sinus  and  within 
a  few  weeks,  seldom  more  than  a  month,  a  complete  cure  may  be 
anticipated. 

THE    ETHMOIDAL    8INTTS. 

Inflammation  of  the  group  of  cells  which  compose  this  sinus 
may  be  the  result  either  of  direct  extension  from  the  nasal  cavity 
when  it  is  the  seat  of  a  purulent  rhinitis  or  some  other  disease  with 
suppurative  accompaniment,  or  the  anterior  division  of  them  may 
owe  their  infection  to  a  precedent  frontal  or  maxillary  sinusitis, 
while  those  of  the  posterior  division  may  suffer  as  a  result  of  their 
proximity  to  a  diseased  sphenoidal  sinus. 

Anatomy.  For  a  clear  understanding,  not  only  of  the  frequency 
with  which  these  cells  are  the  seat  of  disease,  but  of  the  various 
symptoms  and  occasional  complications  that  arise  from  it,  it  is 
essential  that  we  should  be  perfectly  familiar  both  with  the  situation 
and  arrangement  of  them  and  with  the  intimacy  of  their  relations 
to  other  structures. 


PLATE  VII. 
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Antero-posterior  sections,  showing  where  they 
were  cut  apart  through  the  frontal  sinus,  the  hiatus 
semilunaris,  the  bulla  ethmoidalis,  and  the  posterior 
ethmoidal  cells.     (Cryerv) 


fig.  a. 


External  walls  of  right  and  left  nasal  chambers, 
with  large  sphenoidal  sinuses,  B  having  four  menu. 
(Cryer.) 
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The  two  ethmoidal  sinuses  are  contained  one  in  each  of  the 
lateral  masses  of  the  ethmoid  bone.  Each  sinus  is  made  up  of  an 
aggregation  of  irregularly  shaped  and  sized  cells  varying  in  number 
from  eight  to  twelve  and  separated  into  two  groups,  an  anterior 
and  a  posterior,  by  a  transverse  bony  partition.  The  cells  in  front 
of  this  thin  dividing  wall  are  greater  in  number  but  are  of  smaller 
size  than  those  behind  it.  Another  line  of  demarcation  between 
the  two  groups  is  found  in  the  line  of  attachment  of  the  middle 
turbinated  bone  to  the  external  nasal  wall.  In  a  specimen  of  the 
bone  it  will  be  seen  that  the  cells  of  the  anterior  group  are  all  in 
front  of  and  below  this  somewhat  oblique  line  which  extends 
from  in  front  backward  and  a  little  downward,  while  those  of  the 
posterior  set  are  above  as  well  as  behind  it.  This  fact  calls 
attention  to  another  and  very  important  one,  namely,  that  the  ori- 
fices of  the  anterior  cells  all  open  into  the  middle  meatus  while 
those  of  the  posterior  are  situated  in  the  superior  meatus  of  the 
nose.  It  will  be  well  to  take  account  also  of  the  position  of 
the  ethmoidal  sinus  with  reference  to  the  other  accessory  sin- 
uses, the  frontal  being  in  front  of  and  above  it,  the  maxillary 
below  and  external,  and  the  sphenoidal  behind  it.  A  final  ana- 
tomical fact  that  is  never  to  be  even  momentarily  forgotten  in 
the  course  of  any  surgical  procedure,  is  the  very  frail  separation 
of  this  sinus  from  the  cavity  of  the  orbit  and  that  of  the  brain. 
Remembering  the  closeness  of  their  relationship,  we  will  have  no 
difficulty  in  understanding  the  ease  with  which  ethmoidal  infec- 
tion may  be  conveyed  to  the  meninges  or  to  the  orbital  tissues. 
Although  there  is  seldom,  if  ever,  any  normal  communication 
between  the  several  anterior  cells,  they  all  drain  into  a  common 
channel,  the  hiatus  semilunaris.  And  this  is  true  not  only  of  the 
cells  ordinarily  present,  but  also  of  the  accessory  cells  that  are 
occasionally  found  in  the  middle  turbinated  bone  or  in  the 
processus  uncinatus.  The  posterior  cells  lie  immediately  in  front 
of  the  sphenoidal  sinus  and  empty  usually  by  distinct  openings 
into  the  shallow  ethmoidal  sulci  that  are  found  in  the  superior 
meatus. 

With  regard  to  surgical  procedures  affecting  the  ethmoidal 
sinuses,  it  is  of  great  importance  to  have  an  intimate  knowledge 
of  their  boundaries  or  walls.     As  has  alreadv  been  said,  their 
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external  wall  is  likewise  the  internal  wall  of  the  orbital  cavity 
and  is  composed  of  the  os  planum  or  lamina  papyracea  of  the  eth- 
moid, and  of  the  lachrymal  bone  or  os  unguis.  The  extreme 
thinness  of  this  wall  has  already  been  emphasized  and  it  only 
remains  to  mention  that  it  bears  upon  its  orbital  surface  a  sur- 
gical landmark  that  is  of  eminent  value.  The  sutural  line  which 
marks  the  junction  of  the  frontal  bone  with  the  os  planum  pres- 
ents two  foramina,  an  anterior  and  posterior,  which  give  pas- 
sage to  the  ethmoidal  nerves  and  vessels.  Of  these,  the  anterior 
marks  a  point  immediately  above  which  is  the  cranial  cavity,  and, 
moreover,  if  a  vertical  line  be  drawn  from  this  foramen  to  the 
floor  of  the  orbit  it  will  present  quite  accurately  the  line  of 
division  between  the  anterior  and  posterior  ethmoidal  cells. 

The  anterior  wall  of  the  ethmoidal  sinus,  and  also,  particularly 
anteriorly,  a  portion  of  its  floor,  is  formed  by  the  external  wall  of 
the  nasal  fossa.  A  view  of  this  region  by  anterior  rhinoscopy  is 
obstructed  by  the  presence  of  the  middle  turbinate,  but  if  the 
anterior  third  or  half  of  this  body  be  removed  the  approach  to  the 
anterior  cells  by  this  route  will  be  fully  exposed.  Passing  from 
in  front  backward,  we  will  note  first  the  curved  ridge  of  the  pro- 
cessus uncinatus,  and  this  is  made  abnormally  prominent  at  times 
by  the  presence  in  it  of  an  accessory  ethmoid  cell.  Immediately 
back  of  this  is  the  hiatus  semilunaris,  and  then  is  seen  above  and 
behind  the  hiatus  and  overhanging  it,  the  prominence  of  the 
bulla  ethmoidal™,  the  largest  of  the  anterior  cells. 

The  roof  of  the  sinus  is  the  lamina  cribrosa  and  it  is  scarcely 
necessary  to  recall  attention  to  the  thinness  of  this  and  the  numerous 
perforations  that  make  it  an  easy  avenue  for  the  extension  of 
infection  to  the  brain  and  its  membranes. 

Diagnosis. — In  determining  the  presence  of  ethmoidal  suppur- 
ation, we  are  forced  to  recognize  the  possible  existence  of  one  or 
the  other  of  two  varieties  of  empyema,  the  closed  and  the  open. 
The  former  of  these  is  comparatively  rare  and  consists  of  a  pro- 
longed purulent  retention  within  the  cells,  the  early  symptoms  of 
which  are  chiefly  subjective. 

Those  most  common  are  persistent  fronto-ocular  aching,  more 
or  less  visual  disturbance,  Griinwald's  sign  of  distinct  tenderness 
on  pressure  over  the  region  of  the  lachrymal  bone,  and  perhaps 
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some  symptoms  of  mental  cloudiness  and  neurasthenia.  Later 
on  the  gradual  increase  of  (he  retained  pus  will  occasion  distension 
of  the  cell  walls  and  a  rbinoscopic  examination  may  then  discover 
such  extreme  bulging  of  the  bulla  and  perhaps  also  of  the  processus 
uncinatus  that  the  middle  turbinate  is  pushed  inward  against  the 
septum  and  this  latter  structure  itself  markedly  deviated.  Still 
later,  if  rupture  occurs  through  the  os  planum,  an  orbital  cellulitis 
with  exophthalmos  will  quickly  develop  and  probably  be  accom- 
panied by  swelling  and  reddening  of  die  upper  lid  and  perhaps 
fluctuation  at  this  point.  Should  the  pus,  however,  make  its 
way  through  the  lamina  cribrosa  the  symptoms  of  ihe  cranial 
invasion  may  be  so  slow  and  insidious  in  their  development  (hat 
the  cerebral  involvement  may  not  be  recognized  until  too  late  to 
avert  a  fatal  termination. 

The  open  empyemata  are  those  in  which  the  pus  finds  ready 
egress  from  the  diseased  cells  and  may  be  detected  either  within 
the  middle  or  the  superior  nasal  meatus.  Its  discovery  in  the 
former  will  denote  that  the  anterior  cells  are  affected,  while  if 
it  be  in  the  latter  it  will  be  from  the  posterior  cells  that  it  comes. 
The  presence  of  pus  in  the  middle  meatus  cannot  be  regarded 
as  evidence  of  ethmoidal  disease  until  the  frontal  and  maxillary 
sinuses  have  been  excluded  as  the  possible  sources  of  its  produc- 
tion. This  can  be  accomplished  by  first  clearing  the  meatus  of 
all  secretion  and  then  closing  with  cotton  for  some  minutes  the 
frontonasal  duct  and  the  ostium  maxillare.  Should  (here  be  a 
reappearance  of  the  pus,  the  only  possible  inference  is  that  it  is 
of  ethmoidal  origin. 

When  it  is  the  posterior  cells  that  are  the  seat  of  disease,  it  will 
be  upon  the  inner  or  septal  surface  of  the  middle  turbinate  that  the 
pus  will  make  its  descent.  To  dispose  of  any  doubt  as  to  whether 
it  comes  from  these  cells  or  from  the  sphenoidal  sinus,  it  will  only 
be  necessary  to  thoroughly  cleanse  the  superior  meatus  and  (hen 
watch  it  with  the  rhinoscopic  mirror  until  the  pus  reappears  in  the 
ethmoidal  sulci  into  which  the  posterior  cells  drain. 

Treatment. — In  quite  a  large  number  of  cases  of  ethmoidal  sin- 
usitis certain  other  abnormalities  are  found  within  the  nose,  some 
of  which  may  be  justly  suspected  of  having  borne  a  causative 
relation  to  the  ethmoidal  disease,  while  others  may  be  accepted  as 
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the  effects  of  it.  Among  the  former  would  be  included  a  septal 
ridge  of  unusual  prominence  or  an  actual  deviation  of  the  septum 
of  such  degree  that  the  opposing  middle  turbinate  is  flattened 
by  it  against  the  external  nasal  wall.  The  pressure  exerted  by 
this  displacement  upon  the  outlets  of  the  anterior  cells  would  be 
certain  to  seriously  interfere  with  their  drainage.  On  the  other 
hand,  two  very  common  results  of  a  prolonged  ethmoidal  suppura- 
tion are  a  more  or  less  abundant  growth  of  mucous  polyps  from 
the  walls  of  the  middle  meatus  and  a  hyperplasia,  with  ensuing 
mucoid  degeneration,  of  the  mucous  membrane  enveloping  the 
middle  turbinate.  Such  neoplastic  formations  embarrass  still 
further  the  cellular  drainage  and  contribute  very  materially  to  the 
maintenance  of  the  disease.  It  will  surely  go  without  saying 
that  preliminary  to  the  operative  opening  of  the  ethmoidal  sinus 
the  complete  removal  of  all  such  obstructions  from  the  middle 
meatus  is  imperative.  And  it  will  not  seldom  be  found  that  the 
reestablishment  of  free  drainage  from  the  cells  obtained  in  this 
way,  if  followed  for  some  time  by  frequent  and  thorough  cleansing 
of  the  region,  will  render  unnecessary  any  further  surgical  meas- 
ures for  the  arrest  of  the  suppurative  process.  Should,  however, 
this  praiseworthy  attempt  at  conservatism  prove,  after  a  reasonable 
time,  insufficient  to  check  the  disease,  no  other  therapeutic  re- 
source will  remain  to  us  but  the  free  instrumental  opening  of  the 
several  cells  and  the  complete  destruction  of  every  pus-producing 
focus. 

The  anterior  half  of  the  middle  turbinate  having  been  resected, 
the  instruments  required  for  the  subsequent  invasion  of  the  sinus 
are  some  form  of  drill  or  perforator  for  breaking  through  the  wall 
of  the  bulla,  and  afterward  a  stout  curette  or  pair  of  cutting 
forceps  for  the  obliteration  of  the  intercellular  walls.  If  the  ap- 
plication of  a  four  or  six  per  cent,  solution  of  cocaine  precede  the 
operation,  it  need  not  necessarily  be  a  very  painful  one,  and  the 
often  abundant  hemorrhage  can  usually  be  controlled  by  small 
pledgets  of  gauze  saturated  with  hydrogen  dioxide  or  with  the  1 
to  1000  solution  of  adrenalin  chloride. 

It  is,  then,  the  bulging  wall  of  the  bulla  that  is  first  attacked 
and  demolished,  unless  an  uncommon  degree  of  prominence  of  the 
processus  uncinatus  should  indicate  the  presence  within  it  of  one 
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or  more  accessory  cells,  and  from  this  point  the  work  of  destruc- 
tion is  carried  backward  as  rapidly  as  may  be  consistent  with 
caution,  until  the  barrier  which  separates  the  anterior  from  the 
posterior  cells  is  reached.  It  is  essential  to  safety  that  the  instru- 
ments should  constantly  keep  as  close  to  the  inner  wall  of  the  sinus 
as  possible  in  order  to  give  the  os  planum  a  wide  berth  and  so  avoid 
a  •possible  perforation  of  the  orbit.  Good  rather  than  harm  will 
usually  come  from  including  the  posterior  cells  in  the  operation, 
and  so  this  had  better  be  continued  until  the  whole  sinus  has  been 
laid  open  and  cleared  of  its  unhealthy  contents.  The  cavity  that 
is  made  by  a  complete  operation  of  this  kind  is  usually  about  an 
inch  in  length,  and  if  the  hemorrhage  is  not  too  abundant  or  if  it 
can  be  sufficiently  controlled,  it  will  always  be  advisable  before 
any  dressing  is  applied  to  remove  as  completely  as  possible  from 
the  operative  field  the  fragments  of  loose  bone  and  shreds  of 
granulation  tissue  or  mucous  membrane  that  encumber  it.  When 
this  has  been  accomplished,  any  active  hemorrhage  can  usually  be 
quickly  arrested  by  the  introduction  of  gauze  pledgets  wet  with 
hydrogen  peroxide  or  adrenalin  solution.  Upon  the  removal  of 
these  a  few  minutes  later,  the  wound  is  mopped  dry  with  sterile 
cotton  and  then  dusted  with  iodoform  or  aristol  blended  with 
subnitrate  of  bismuth.  The  dressing  is  completed  by  inserting 
within  the  cavity  a  loose  packing  of  iodoform  or  nosophen  gauze. 
This  will  serve  the  double  purpose  of  restraining  any  renewal 
of  the  bleeding  and  of  protecting  the  wound  from  external  infec- 
tion. 

As  a  rule  it  will  be  prudent  to  keep  the  patient  in  bed  for  the 
first  twenty-four  hours  following  the  operation.  At  the  end  of 
this  time  the  nose  may  be  emptied  of  its  packing,  cleansed  by 
gently  syringing  with  a  warm  antiseptic  solution,  and  then  the 
wound  dried  and  redusted  with  the  same  powder  as  before. 
During  the  ensuing  two  or  three  weeks  the  wound  must  be  closely 
watched  and  thoroughly  cleansed  almost,  if  not  quite,  daily, 
not  only  to  keep  it  free  from  any  purulent  secretion  which  may 
still  persist  for  some  days,  but  also  to  keep  within  bounds  any 
tendency  to  the  formation  of  an  excessive  amount  of  granulation 
tissue.  This  will  be  best  combated  by  the  gentle  use  of  the 
curette  or  by  the  occasional  cautious  application  of  chromic  acid 
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The  employment  of  the  galvano-cautery  for  this  purpose  is  abso- 
lutely prohibited  by  the  proximity  of  the  lamina  cribrosa  and  the 
consequent  very  serious  danger  of  provoking  a  pachymeningitis. 
In  the  absence  of  cranial  or  orbital  complications,  perseverance 
along  these  therapeutic  lines  will  usually  culminate  in  a  complete 
cure  of  the  condition  within  a  month  or  six  weeks  at  the  most. 

It  only  remains  to  describe  briefly  certain  extrauasal  routes  by 
means  of  which  the  cells  of  the  ethmoidal  sinus  may  be  reached 
in  case  the  intranasal  route  is  for  any  reason  impracticable  or 
unsatisfactory. 

If  the  anterior  wall  of  the  antrum  has  already  been  removed 
for  the  radical  treatment  of  disease  affecting  its  own  interior,  it 
provides  us  with  an  avenue  of  approach  not  only  to  the  ethmoidal 
cells,  but  to  the  sphenoid  sinus  behind  them.  The  former  may 
be  easily  reached  through  the  membranous  portion  of  the  inner 
wall  of  the  antrum  at  its  upper  and  posterior  angle.  Indeed, 
these  cells  are  not  infrequently  unintentionally  entered  in  the  mak- 
ing of  the  counter-opening  into  the  middle  nasal  meatus  which  is 
an  essential  feature  of  the  radical  treatment  of  refractory  antral 
disease.  If  the  posterior  cells  are  broken  through  by  this  path- 
way, the  anterior  wall  of  the  sphenoid  sinus  will  be  exposed  and 
can,  if  necessary,  be  resected. 

Should  there  be  coincident  disease  of  the  frontal  and  ethmoid 
sinuses  and  the  former  is  trephined  for  the  purposes  of  treatment, 
a  consecutive  opening  of  the  ethmoidal  cells  can  be  made  by  re- 
moving the  inner  and  posterior  portion  of  the  floor  of  the  frontal 
sinus  and  the  contiguous  part  of  its  posterior  wall.  This  expe- 
dient has  the  additional  advantage  of  providing  much  more  thor- 
ough drainage  for  the  frontal  sinus  than  could  be  obtained 
through  the  fronto-nasal  duct. 

Should  an  unrecognized  or  untreated  ethmoidal  sinusitis  have 
occasioned  a  perforation  through  the  os  planum  into  the  orbital 
cavity,  the  latter  will  be  naturally  selected  as  the  site  of  operation. 
The  accompanying  illustration  (Fig.  01),  shows  very  clearly  the 
extent  and  course  of  the  primary  incision  and  the  limits  of  the 
operative  field  that  must  be  exposed.  I  may  say  here  parenthet- 
ically that  it  is  regarded  as  a  matter  of  course  that  previous  to 
any  of  these  extranasal  operations  for  the  cure  of  ethmoidal  sup- 
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puratlon,  the  middle  meatus  of  the  nose  shall  be  cleared  of  every 
obstacle  that  can  possibly  affect  adversely  the  ultimate  success  of 
the  operation.  This  will  include  the  resection  of  the  anterior 
half  of  the  middle  turbinate,  the  thorough  extirpation  of  any  mu- 
cous polyps  that  may  be  present,  and  the  full  correction  of  any 
septal  deformity  that  may  subsequently  interfere  with  free  eth- 
moidal drainage. 

In  taking  this  orbital  pathway  to  the  ethmoidal  cells,  it  will 
require  very  deliberate  and  painstaking  dissection  to  avoid  injury 
to  the  important  vessels,  nerves  and  other  tissues  that  will  be  en- 
countered in  exposing  the  very  small  area  through  which  the  cells 


The  orbital  route  to  the  ethmoidal  cells.  (Laurens. 1 
can  be  opened  with  safety.  The  boundaries  of  this  space  are, 
above,  the  fronto-ethmoidal  suture,  below,  the  ethmoido-maxil- 
lary  suture,  in  front,  the  anterior  border  of  the  lachrymal  bone, 
and  posteriorly  the  sphenoethmoidal  suture.  When  this  stage 
of  the  operation  has  been  reached,  the  delicate  chisel  or  gouge 
with  which  the  bone  is  penetrated  should  always  be  directed  inward 
and  downward  toward  the  nasal  fossa,  never  upward  or  backward. 
Through  the  opening  thus  made  the  cellular  walls  can  be  readily 
broken  down  and  the  several  smaller  spaces  converted  into  one 
large  one.  Provisions  for  future  drainage  must  now  be  made  and 
the  question  arises  whether  it  shall  be  by  way  of  the  orbital  wound 
or  into  the  nose.  The  decision  will  depend  upon  whether,  from 
an  intranasal  point  of  view,  the  empyema  has  been  of  the  closed 
or  open  variety.  If  the  former,  it  will  be  both  unnecessary  and 
unwise  to  make  a  nasal  opening  and  in  place  of  this  a  strip  of 
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gauze  is  introduced  through  the  orbital  wound  which  is  then 
partially  closed  with  sutures.  In  case,  however,  the  empyema  is 
of  the  open  type,  and  this  is  much  the  more  common,  the  opera- 
tion will  be  completed  by  the  making  of  a  counter-opening  of 
sufficient  size  into  the  nose.  The  external  wound  need  then  be 
kept  open  only  a  few  days  in  order  to  see  that  the  nasal  drainage 
is  complete  and  that  there  is  no  re-accumulation  of  pus  within 
the  orbital  cavity. 

In  order  to  obtain  a  shorter  and  more  direct  approach  to  the 

ethmoid  sinus  and  to  facilitate  its  treatment  by  enlarging  the  field 

of  operation,  several  surgeons  have  suggested  the  mobilization 

of  the  nasal  bones  and  cartilages.     The  operation  devised  by 

Fio.  m. 


Mourete  operation  for  exposing  the  ethmoidal  alnuo.    (Laurens.) 

Moure  provides  not  only  a  wide  avenue  through  which  to  reach 
the  whole  lateral  mass  of  the  ethmoid  itself,  but  it  affords  also 
a  fully  adequate  opening  for  the  removal  of  any  tumors  that  are 
apt  to  be  found  within  the  nasal  fossae.  The  illustration  {Fig.  62), 
shows  the  field  covered  by  the  procedure  and  the  outline  of  the 
plate  of  bone  that  is  resected.  Previous  to  commencing  the 
operation  the  posterior  nares  should  be  tamponned  in  order  to  pro- 
tect the  air  passages  from  the  very  free  flow  of  blood  that  occurs. 
Upon  its  completion  the  fossa  itself  is  to  be  tamponned  with  gauze 
and  the  external  wound  closed  with  sutures.     It  is  inevitable  that 
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after  this  operation  there  will  be  a  more  or  less  well  marked  de- 
pression over  the  site  of  the  portion  of  hone  that  has  been  removed 
but  this  may  perhaps  be  rendered  somewhat  less  noticeable  by 
a  subcutaneous  injection  of  paraffin. 

THE  FRONTAL  SINUS. 

The  situation  of  the  frontal  sinus  with  reference  to  its  corres- 
ponding nasal  fossa  and  the  fact  that  the  entrance  to  its  natural 
outlet  is  at  the  lowest  portion  of  its  floor,  account  for  the  com- 
parative rarity  of  persistent  disease  within  it.  In  the  absence 
of  any  material  interference  with  its  norma!  drainage,  it  would 
be  possible  for  it  to  be  the  seat  of  a  chronic  suppurative  inflam- 
mation for  an  almost  indefinite  period  with  no  other  noticeable 
symptoms  than  the  single  objective  one  of  the  flow  of  pus  into  the 
middle  nasal  meatus.  It  is  a  pathological  fact,  however,  that  a 
discharge  of  this  nature  cannot  continue  for  any  great  length  of 
time  without  occasioning  an  irritative  hyperemia  and  swelling  of 
the  mucous  membrane  encompassing  the  lower  extremity  of  its 
duct.  This  will  involve  the  hiatus  semilunaris,  the  processus 
uncinatus,  the  bulla  and  the  anterior  extremity  of  the  middle 
turbinate.  At  the  moment  when  the  inflammatory  swelling  in 
this  region  becomes  of  such  degree  that  it  will  obstruct  the  prompt 
escape  of  secretion  from  the  sinus,  other  symptoms  of  its  disease 
both  objective  and  subjective  will  begin  to  make  their  appearance. 
The  patient  will  be  apt  to  complain  of  a  sensation  of  fulness  or 
pressure  in  the  frontonasal  region,  of  more  or  less  dull  throbbing 
pain,  and  of  some  tenderness  on  pressure  over  the  site  of  the 
cavity.  Objectively,  there  are  quite  often  moderate  swelling 
and  redness  of  the  overlying  integument,  some  cellulitis  of  the 
adjacent  upper  eyelid,  and  not  seldom  of  the  periorbital  tissues 
generally.  The  discovery  of  pus  in  the  anterior  portion  of  the 
middle  meatus  by  rhinoscopic  examination,  and  of  the  extensive 
cedema  of  the  mucous  membrane  in  this  locality  will  be  quite 
enough  to  establish  the  diagnosis,  although  transillumination  of 
the  sinus  in  the  manner  shown  in  the  illustration  may  be  of  some 
corroborative  value. 

Treatment. — There  can  be  no  reasonable  doubt  that  we  would 
meet  with   even   fewer  instances  of  disease  of  this  sinus   if  the 
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usually  several  precedent  attacks  of  acute  rhinitis  were  properly 
eared  for  and  normal  drainage  from  the  cavity  were  fully  main- 
tained. Of  the  four  accessory  sinuses,  this  is  the  one  that  has  the 
greatest  anatomic  advantage  not  only  in  its  protection  against  the 
invasion  of  disease,  but  in  its  ability,  under  ordinary  conditions, 
to  rid  itself  unaided  of  any  infection  in  case  such  should  gain 
Fig.  o.  entrance.     It  is  for  this  latter  rea- 

son that  we  should  be  in  no  haste 
to  resort  to  radical  curative  meas- 
ures in  cases  of  frontal  sinusitis 
until  nature  and  conservatism  have 
proved  their  inefficiency.  By  the 
preliminary  conservative  treatment 
of  these  cases  is  meant  the  com- 
plete clearance  of  the  anterior  por- 
tion of  the  middle  nasal  meatus  of 
every  possible  obstacle  to  the  un- 
impeded flow  of  secretion  from  the 
sinus  through  the  frontonasal  duct. 
As  has  been  said,  this  will  usually 
include  the  removal  of  the  ex- 
tremity of  the  middle  turbinate, 
the  extirpation  of  any  neoplastic 
growths  that  may  be  present,  and 
the  reduction  of  the  edematous 
mucous  membrane  about  the  lower 
orifice  of  the  duct.  When  this 
has  been  accomplished,  the  exer- 

Bii.i  it, Minn "m  ri„.  i,. I-.  iii-»  ' !-'    i"r  *  week  or  two  of  a  1-abian 

wutK  s!k.w  n„.-„  !-.(„,  i.-:.n.h%.  ■..-!, ik.  policy  iiniv  disclose  such  adimmu- 

tfae  ,ii-.uri'v  on  tM  ri«ht  indicates    ..  .       .,  ...  »      ,.      , 

that  the  aiuuaes  are  liisuaned.    (Luu-    tlotl   in   the  quantity  of   discharge 

that  we  may   be  admonished    to 

prolong  still  further  the  opportunity  for  the  demonstration  of  the 

reparative   powers   of   nature.      During   this   time,   however,  in 

addition  to  the  daily  lavage  of  the  nasal  fossse,  we  may  be  of 

further  assistance  by  catheterizing  the  duct  and  so  washing  out 

the  sinus  itself.     In  spite  of  what  has  been  said  and  written  about 

it,  however,  we  may  as  well  be  perfectly  frank  concerning  this 
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procedure  and  admit  that  in  a  considerable  number  of  cases  it  is 
impossible  and  in  none  is  it  unattended  by  danger.  The  annexed 
illustration  (Fig.  64),  shows  the  path  that  the  catheter  must  pursue 
in  order  to  reach  the  duct,  and  also  two  neighboring  openings  in 
which  it  may  lodge  and  mislead  us  into  the  belief  that  we  have 
entered  the  sinus.  A  light  and  highly  skilled  hand  should  always 
attempt  this  manoeuvre,  however,  and  in  the  comparatively  few 
cases  in  which  it  is  successful  the  daily  washing  of  the  suppura- 
ting sinus  will  materially  hasten  its  cure. 

Fio.M. 


Catheterization  of  the  frontal  sinus  The  uppermost  Instrument  enters  the  slnua, 
the  middle  one  has  been  naught  in  the  opening  of  an  ethmoidal  rail,  and  the  Infe- 
rior 1b  lodged  In  the  ostium  m&xlllare    (Laurens.: 

Previous  to  the  description  of  the  operative  measures  that  are 
employed  in  the  treatment  of  frontal  sinusitis,  a  brief  review  of 
the  anatomical  features  of  these  two  sinuses  that  are  of  surgical 
importance  will  be  of  advantage.  They  are  formed  by  the  division 
of  the  two  tables  of  the  frontal  bone  and  arc  a?  ■ 

another  by  a  median  septum.     It  is  very  i 
the  two  cavities  are  symmetrical,  for  the*' 
always  inclines  more  or  less  to  one  or 
the  occasional   presence  of  bony  septa 
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subdivide  it  into  two  or  more  compartments.  The  size  or  capacity 
of  the  sinuses  may  vary  within  wide  limits,  this  being  at  times  no 
larger  than  a  pea  while  at  others  they  may  extend  almost  to  the 
border  of  the  frontal  bone.  In  addition  to  the  inner  or  party- 
wall  between  the  two,  each  sinus  has  three  others — the  anterior, 
which  is  the  outer  table  of  the  frontal  bone;  the  posterior,  this 
being  the  inner  table  of  the  frontal;  and  the  inferior  or  floor. 
The  first  of  these  is  strong  and  protective,  the  others  thin  and 
easily  penetrable. 

The  necessity  for  the  operative  opening  of  the  frontal  sinuses 
is  not  limited  to  those  chronic  suppurative  inflammations  in  which 
the  conservative  treatment  described  proves  ineffective,  but  may 
be  extended  to  certain  cases  of  an  acute  nature.  These  will 
include  those  which  rapidly  develop  symptoms  of  intracranial 
complication,  such  as  meningitis,  or  extradural  or  cerebral  abscess, 
also  those  which  give  evidence  of  perforation  of  the  floor  of  the 
sinus  and  implication  of  the  orbital  cavity;  and,  finally,  those 
which  perforate  the  anterior  wall  and  produce  a  subcutaneous 
abscess.  Should  the  case  be  seen  previous  to  the  development 
of  any  of  these  symptoms  of  extension,  there  is  one  other  procedure 
than  those  that  have  already  been  mentioned  that  may  prove  of 
value  in  controlling  the  inflammation.  This  consists  in  aspiration 
of  the  pus  from  the  sinus  by  Politzerization  negative  (Seifert). 
In  the  application  of  this,  the  tissues  about  the  lower  orifice  of 
the  naso-frontal  duct  are  first  reduced  by  the  employment  of 
cocaine  and  adrenalin,  and  then  the  Politzer  bag  is  emptied  of 
its  air,  the  tube  introduced  into  the  vestibule  of  the  nose,  and  at 
the  moment  of  swallowing  the  bag  is  suddenly  allowed  to  expand. 
It  is  extremely  seldom  that  acute  frontal  sinusitis  fails  to  get  well 
upon  the  reestablishment  of  its  normal  drainage,  associated  with 
frequent  and  thorough  intranasal  cleansing,  and  it  is  almost 
invariably  the  result  of  neglect  that  the  chronic  type  is  established. 

When  it  has  become  evident  that  operation  will  be  essential 
to  the  cure  of  the  sinus  inflammation,  we  may  choose  between 
two  methods. — 1st.  A  partial  or  complete  removal  of  the  anterior 
wall  of  the  sinus  followed  by  its  curettage  and  the  enlargement 
or  obliteration  of  the  frontonasal  duct.  '2d,  The  resection, 
not  only  of  the  whole  anterior  wall,  but  also  the  floor  of  the  sinus 
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leaving  only,  for  cosmetic  purposes,  the  strip  of  bone  forming  the 
orbital  arch. 

The  first  of  these,  known  as  the  Ogston-Luc  operation,  has- 
the  advantage  of  being  followed  by  no  noticeable  amount  of 
deformity,  of  restoring  the  drainage  of  the  sinus  through  its  natural 
outlet,  and  so  permitting  the  immediate  closure  of  the  exterrial 
wound.  Its  one  disadvantage  and  it  is  by  no  means  a  small  one 
is  its  non-prevention  of  recurrences.  The  curettage  of  the  sinus 
cavity  is  apt  to  be  more  or  less  incomplete  because  of  too  small 
an  opening,  and  there  can  be  no  positive  assurance  that  the 
lumen  of  the  duct,  if  this  be  left  open,  will  not  again  become  nar- 
rowed and  again  obstruct  the  escape  of  secretion.  So  far,  there- 
fore, as  certainty  of  cure  is  concerned,  this  operation  is  limited  to 
that  type  of  sinus  which  is  of  such  moderate  size  that  every  point 
of  its  interior  can  be  reached  and  thoroughly  curetted. 

Technique. — The  eyebrow  is  first  shaved  throughout  its  entire 
length  and  the  field  of  operation  then  carefully  sterilized.  The 
knife  should  be  sunk  to  the  bone  at  the  very  beginning  of  the 

Fig.  65. 


Q^ 


incision  which  is  to  extend  from  the  internal  extremity  of  the 
eyebrow  to  almost  its  outer  end.  This  long  incision  will  render 
easily  possible  the  complete  exposure  of  the  anterior  wall  of  the 
sinus  and  so  dispose  of  the  necessity  for  a  second  incision  vertical 
to  the  inner  extremity  of  the  first.  The  second  would  leave  a 
scar  that  could  not  be  concealed,  whereas  the  first  will  be  almost 
entirely  covered  by  the  brow.  Hemorrhage  is  to  be  controlled 
before  proceeding  with  hemostats  and  ligatures.  The  bone  is 
now  denude*  na,  the  flaps  held  apart  by  retractors, 
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and  the  point  at  which  the  sinus  is  to  be  opened  located.  This 
will  be  found  at  a  distance  of  about  one  centimeter  external  to 
the  intersection  of  two  lines,  one  of  which  passes  horizontally 
between  the  two  supraorbital  foramina  and  the  other  perpen- 
dicularly along  the  middle  line  of  the  nose.  Fig.  65,  page  215, 
will  show  this  sufficiently  well.  In  view  of  the  possible  absence 
of  the  sinus,  a  small  opening  should  first  be  made  with  a  fine 
gouge  or  chisel,  and,  in  the  event  of  the  presence  of  the  sinus,  this 
opening  may  be  enlarged  with  bone  forceps  or  chisels  or  by  the 
use  of  a  trephine.  To  fully  satisfy  its  purpose  the  size  of  the 
opening  should  be  proportionate  to  that  of  the  sinus  cavity,  so  that 
with  straight  and  curved  curettes  the  diseased  lining  of  the  latter 
may  be  thoroughly  removed.  The  frontonasal  duct  may  be  treated 
in  one  of  two  ways.    The  first  is  intended  to  effect  its  complete 

Fig.  66. 


Curettage  of  the  fronto-nasal  canal  through  the  opening  in  the  anterior 

wall.    (Laurens.) 

closure  so  that  the  sinus  will  be  permanently  disconnected  from 
the  nose.  This  may  be  accomplished  by  removing  little  more 
than  its  epithelial  covering  with  a  blunt  curette  and  then  intro- 
ducing into   its  upper  part  a  small  piece  of  rubber  tissue  that 
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will  both  prevent  the  entrance  of  secretion  into  it  and  the  attach- 
ment to  its  walls  of  the  subsequent  gauze  packing  of  the  sinus. 
When  this  method  is  adopted  the  after-treatment  of  the  sinus  is 
carried  out  through  the  external  wound  which  is  only  partially 
closed  by  sutures.  The  second  method  contemplates  the  post- 
operative treatment  of  the  sinus  through  the  nose  and  the  duct, 
and  therefore  the  latter  is  vigorously  curetted  throughout  as  much 
as  possible  of  its  extent  and  its  posterior  wall  cut  away  in  order 
to  facilitate  the  subsequent  cleansing  and  drainage  of  the  sinus. 
The  end  of  the  strip  of  gauze  used  for  packing  the  cavity  is  first 
introduced  into  the  duct  and  propelled  downward  to  a  point  at 
which  it  can  be  caught  from  within  the  nose  and  enough  of  it 

Fig.  67 


Closure  of  the  wound    The  lower  extremity  of  the  gauze  drain  pro- 
truding from  the  nose.    (Laurens.) 

drawn  down  to  fill  the  vestibule.  The  packing  of  the  sinus  is  then 
completed,  the  external  wound  closed  in  its  entirety  by  sutures  and 
protected  by  a  careful  antiseptic  dressing.  Usually  at  the  end  of 
thirty-six  or  forty-eight  hours  the  gauze  will  be  extracted  by  way 
of  the  nose,  and  as  this  little  manoeuvre  is  apt  to  be  attended  by 
considerable  pain  it  should  be  performed  slowly  and  with  much 
gentleness.  If  this  be  observed  the  amount  of  hemorrhage  that 
commonly  follows  its  removal  will  also  be  much  less* 
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whatever  of  this  that  occurs  has  been  checked,  perhaps  one's 
first  impulse  will  be  to  catheterize  the  sinus  and  wash  it  out,  but 
in  the  majority  of  cases  it  will  prove  a  much  better  plan  to  entirely 
omit  this  and  be  content  with  cleansing  of  the  anterior  middle 
meatus  with  the  cotton-tipped  applicator.  Instead  of  being  per- 
mitted to  blow  his  nose  and  so  risk  the  production  of  an  emphy- 
sema of  the  sinus  or  its  contamination  with  some  of  the  nasal 
secretion  the  patient  should  be  instructed  to  aspirate  the  contents 
of  the  cavity  by  closing  the  anterior  nares  and  making  an  effort 
at  suction.  For  a  week  or  more  the  nose  should  be  thoroughly 
cleansed  daily  and  the  patient  kept  under  observation  for  several 
weeks  that  we  may  be  apprised  of  any  threatened  recurrence  of 
the  disease. 

The  Radical  Operation. — In  very  chronic  cases  or  in  those  in 
which  necrosis  of  the  floor  or  posterior  wall  of  the  sinus  has  occurred, 

FlO.  68. 


Incision  for  Killian's  operation.    (Laurens.) 

a  more  extensive  and  formidable  operation  than  that  just  described 
may  become  necessary.  That  devised  by  Killian  and  commonly 
known  by  his  name  consists  in  the  removal  of  the  entire  anterior 
wall  and  floor  of  the  sinus,  the  supraorbital  arch  only  being 
preserved  in  order  to  minimize  the  subsequent  deformity.  This 
operation  is  intended  to  effect  not  only  the  complete  obliteration 
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of  the  frontal  sinus,  but  by  the  concomitant  resection  of  the  upper 
part  of  the  adjoining  nasal  bone,  the  nasal  process  of  the  superior 
maxilla  and  perhaps  a  portion  of  the  lachrymal  bone,  to  also  open 
a  wide  avenue  of  access  to  the  cellular  labyrinth  of  the  ethmoid, 
and  through  these,  when  necessary,  to  the  sinus  of  the  sphenoid. 
The  illustration  (Fig.  68),  shows  the  position  and  extent  of  the 
cutaneous  incision  which  is  carried  down  to,  but  not  through 
the  periosteum.  Two  parallel  incisions  are  made  through  this 
latter  tissue  above  and  below  the  supraorbital  arch  and  the 
narrow  strip  covering  this  is  allowed  to  remain.  The  flaps  are 
drawn  widely  apart  and  the  field  of  bone  fully  exposed.  The 
preliminary  small  opening  of  the  sinus  is  made  at  the  same  point 
as  in  the  Ogston-Luc  operation  and  from  this  as  a  starting  point 


the  whole  of  its  anterior  wall  is  removed.  Particular  care  is 
observed  in  resecting  that  portion  of  it  adjacent  to  the  orbital  arch. 
Through  the  large  opening  thus  made  the  operator,  facing  the  top 
of  the  patient's  head,  removes  in  its  entirety  the  floor  of  the  sinus 
by  chiseling  downward  toward  the  orbital  cavity.  The  supple- 
mentary opening  infc>  "thmoid  may  now  be  made 
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and  the  operation  completed  by  the  obliteration  of  their  wall 
r  The  dressing  of  the  wound  consists  in  the  introduction  of  a  iraui 

drain  extending  from  its  external  angle  to  the  opening  that  has  be* 

made  into  the  nasal  fossa.     This  latter  cavity  is  also  tamponnei 

1  The  external  wound  is  closed  by  sutures.     The  patient  remains  i 

lied  lying  upon  his  unaffected  side.  The  nasal  tampon  will  be  n 
moved  some  time  within  forty-eight  hours  and  the  drain  from  tli 
sinus  alx>ut  the  third  or  fourth  day.  The  same  rules  relating 
after-treatment  should  l>e  observed  as  in  the  less  radical  operatioi 
A  certain  amount  of  deformity  following  this  operation  is  inevitabl 
Two  areas  of  depression,  one  alx>ve  and  one  below  the  suDra 
orbital  arch,  will  remain  as  souvenirs  of  its  performance 
*!  although  they  may  be  rendered  somewhat  less  noticeable  bv  th 

sulx'utaneous  injection  of  paraffin,  they  cannot  be  wholly  effaced 
Sinusectomy. — I  refer,  finally,  to  this  operation  only  to  deprecat 
its  performance.  It  surpasses  in  extent  even  that  of  Killian  bi 
demanding  the  removal  of  the  supraorbital  arch,  and  it  wil 
require  little  imagination  to  picture  the  shocking  disfiguremem 
entailed  by  the  loss  of  this  structure.  To  be  sure,  it  is  onlv  advo 
cated  for  the  relief  of  a  very  limited  number  of  cases,  those"  excep- 
tional ones  in  which  there  is  a  necrosing  osteitis  of  the  posterioi 
wall  of  the  sinus  with  intracranial  involvement,  or  those  in  which 
a  similar  disease  of  its  floor  has  occasioned  a  permanent  orbital 
fistula.  Unless  life  itself  were  imperiled,  however,  I  fancv  that 
there  would  l»e  few  patients  who  would  not  prefer  mere  amelio- 
ration of  their  condition  to  a  cure  purchased  at  the  price  involved 
bv  :his  operation. 

THE  SPHENOID  SINUS. 

I:  is  i-r.Iy  within  the  past  few  years  that  the  surgical  anatomv 
.  :  \  is  >::•;>  ha.-  l-eenme  familiar  to  us,  that  we  have  been  enabled 
:.■■  -:  :  :;■  :>  :v.::-.o!«»-*:i«--al  conditions,  to  clearly  define  their  svmp- 
:.  n.iv"  c-"-  >-"■■-  *••  treat  them  with  any  degree  of  success. 

\<  >  ->.-=■  »e  ^::":.  the  nther  nasal  accessory  cavities,  there  az* 
i"*.  — ■  :  '.:.»■-**.  ^..inireii  from  one  another  by  an  approximated 
r/.- ::.>.'.  ^v  :-...  H  *h  thrir  ;n:-ial  and  relative  site  mar  n.^ 
Z^*-'r.  ."  '  . -;  i>-  :■•■--  ;■/:— -:--t.  They  occupy  the  hotfr  rf 
:"--  -z':.~-.  ■■"  :    •:-   ±r  :  >  >  r-.-r::.  -;!arly  imponam  f or  clinical"***: 
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and  the  operation  completed  by  the  obliteration  of  their  walls. 
The  dreeing  of  the  wound  consists  in  the  introduction  of  a  gauze 
drain  extending  from  its  external  angle  to  the  opening  that  has  been 
made  into  the  nasal  fossa.  This  latter  cavity  is  also  tamponned. 
The  external  wound  is  dosed  by  sutures.  The  patient  remains  in 
bed  lying  upon  his  unaffected  side.  The  nasal  tampon  will  be  re- 
moved some  time  within  forty-eight  hours  and  the  drain  from  the 
sinus  about  the  third  or  fourth  day.  The  same  rules  relating  to 
after-treatment  should  be  observed  as  in  the  less  radical  operation. 
A  certain  amount  of  deformity  following  this  operation  is  inevitable. 
Two  areas  of  depression,  one  above  and  one  below  the  supra- 
orbital arch,  will  remain  as  souvenirs  of  its  performance,  and 
although  thev  mav  be  rendered  somewhat  less  noticeable  bv  the 
subcutaneous  injection  of  paraffin,  they  cannot  be  wholly  effaced. 
Ijnuaaetomy. — I  refer,  finally,  to  this  operation  only  to  deprecate 
it*  performance.  It  surpasses  in  extent  even  that  of  Killian  by 
demanding  the  removal  of  the  supraorbital  arch,  and  it  will 
require  little  imagination  to  picture  the  shocking  disfigurement 
entailed  bv  the  loss  of  this  structure.  To  be  sure,  it  is  onlv  advo- 
crated  for  the  relief  of  a  very  limited  number  of  cases,  those  excep- 
tional ones  in  which  there  is  a  necrosing  osteitis  of  the  posterior 
wall  of  the  sinus  with  intracranial  involvement,  or  those  in  which 
a  similar  disease  of  its  floor  has  occasioned  a  permanent  orbital 
fistula.  Unless  life  itself  were  imperiled,  however,  I  fancy  that 
there  would  be  few  patients  who  would  not  prefer  mere  amelio- 
ration of  their  condition  to  a  cure  purchased  at  the  price  involved 
by  this  operation. 

THE  SPHENOID  SINUS. 

It  Is  only  within  the  past  few  years  that  the  surgical  anatomy 
of  this  sinus  has  become  familiar  to  us,  that  we  have  been  enabled 
to  study  its  pathological  conditions,  to  clearly  define  their  symp- 
tomatology, and  to  treat  them  with  any  degree  of  success. 

As  is  the  case  with  the  other  nasal  accessory  cavities,  there  are 
also  two  of  these,  separated  from  one  another  by  an  approximately 
median  septum.  Both  their  actual  and  relative  size  may  van- 
greatly,  but  they  are  never  absent.  They  occupy  the  body  of 
the  sphenoid  bone  and  it  is  particularly  important  for  clinical  and 
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surgical  reasons  to  be  well  informed  concerning  their  anatom- 
ical relations.  It  is  the  anterior  wall  that  surgically  concerns 
us  most  closely.  It  is  limited  above  by  the  cribriform  plate  and 
below  by  the  upper  margin  of  the  choana.  From  side  to  side  it  is 
divided  into  two  portions,  the  external  being  incorporated  with 
the  limiting  wall  of  the  posterior  ethmoidal  cells,  the  internal 
being  free.  The  latter  may  be  inspected  under  favorable  con- 
ditions, and  at  its  upper  part,  usually  not  far  from  the  septum, 
will  be  found  the  normal  opening  or  ostium  of  the  sinus.  This 
lies  in  a  recess  of  the  mucous  membrane  known  as  the  spheno- 
ethmoidal sulcus  and  is  almost  always  hidden  from  view  in  anterior 
examinations  by  the  middle  turbinate.  Like  the  ostium  of  the 
antrum,  it  is  placed  high  above  the  floor  of  the  sinus  and  is  there- 
fore very  unfavorably  situated  for  the  provision  of  prompt  and 
complete  drainage.  The  spheno-ethmoidal  sulcus  serves  as  a 
common  sluice  for  the  flow  of  secretion  from  the  sphenoid  sinus 
and  the  posterior  ethmoidal  cells.  The  roof  of  the  sinus  is  a 
part  of  the  floor  of  the  anterior  cerebral  fossa  and  upon  it  lie  the 
optic  nerve  and  a  part  of  its  commissure.  This  wall  is  extremely 
thin,  but  is  formed  of  firm,  compact  bone.  The  external  wall  is 
also  very  thin  and  is  in  immediate  relation  with  the  cavernous 
sinus,  and,  at  its  upper  posterior  angle,  with  the  carotid  artery. 
In  close  external  proximity  to  the  cavernous  sinus  it  will  be  re- 
membered, is  the  Gassprian  ganglion  giving  off  the  trunks  of  the 
ophthalmic,  the  infraorbital,  and  the  inferior  maxillary  nerves. 

In  view  of  these  relations  of  its  superior  and  external  walls, 
it  will  not  be  difficult  to  appreciate  the  very  serious  complications 
that  may  ensue  upon  a  sphenoidal  sinusitis.  When  unassociated 
with  any  of  these  complicating  and  diagnostically  helpful  features, 
the  symptoms  of  an  empyema  of  the  sphenoid  are  so  very  slightly 
different  from  those  of  an  ordinary  nasopharyngeal  catarrh  that 
without  a  scrupulously  careful  examination  it  may  escape  recog- 
nition. The  purulent  secretion  within  a  few  moments  after  its 
emergence  from  the  sinus  becomes  mingled  with  more  or  less 
mucus  and  so  loses  much  of  its  special  significance.  Unless  the 
retronasal  space  he  thoroughly  cleansed  and  then  the  region  of 
the  spheno-ethmoidal  sulcus  closely  watched  in  the  postnasal 
mirror  for  a  reappearance  of  the  pus,  we  may  fail  to  indentify  its 
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origin.  It  is  most  exceptional,  however,  for  a  sphenoidal  sinusitis 
to  continue  for  any  length  of  time  without  developing  a  number 
of  other  than  merely  local  symptoms.  Those  of  a  nervous  nature 
that  are  most  frequently  encountered  are  psychical  disturbances, 
neurasthenia,  vertigo,  and  headache.  This  latter  symptom  is 
often  very  severe  and  persistent  and  is  most  commonly  referred 
to  the  vertex,  the  back  of  the  orbit,  or  at  times  to  the  nape  of  the 
neck.  Basal  meningitis  is  an  occasional  outcome  of  sphenoidal 
disease,  but  it  is  only  of  recent  years  that  the  etiological  relation- 
ship has  been  discerned  and  that  the  aid  of  the  rhinologist  lias 
been  invoked  in  the  search  for  the  cause.  Of  the  ocular  disorders 
that  may  be  consecutive  to  this  variety  of  sinusitis,  the  most 
common  are  amblyopia,  optic  neuritis,  disturbances  of  the 
accommodative  apparatus,  photophobia,  certain  of  the  ocular 
palsies,  and  now  and  then  thrombosis  of  the  cavernous  sinus. 
A  more  or  less  distinct  reduction  of  the  general  health  is 
almost  certain  to  be  observed  as  a  consequence  of  an  empyema 
of  the  sphenoid.  The  swallowing  of  the  greater  portion  of  the 
purulent  secretion  cannot  fail  to  seriously  disturb  digestion,  and 
in  the  wake  of  this  we  may  naturally  expect  such  symptoms  as 
vomiting  and  diarrhcea  and  sooner  or  later  a  decided  lowering 
of  the  general  nutrition. 

Examination  of  the  Sphenoid  Sinus. — A  combination  of  inspection 
and  instrumental  exploration  may  be  employed  for  this  purpose, 
but  it  is  only  very  seldom  that  the  former  is  of  any  material  assis- 
tance. Under  normal  structural  conditions  the  middle  turbinate 
almost  entirely  obstructs  the  view  of  the  sinus  wall  by  anterior 
rhinoscopy,  and  it  is  only  when  the  turbinate  has  been  purposely 
removed  or  has  been  destroyed  by  an  atrophic  rhinitis  or  a  syph- 
ilitic necrosis,  or  when,  perhaps,  a  deviation  of  the  septum  of 
extreme  degree  is  present,  that  a  satisfactory  view  from  in  front 
can  be  obtained.  Owing  to  the  rarity  of  these  adventitious  aids, 
we  are  compelled  in  the  very  large  majority  of  cases  to  resort 
to  and  depend  upon  instrumental  investigation  to  assure  our- 
selves that  the  sinus  is  the  seat  of  disease. 

The  finding  of  the  opening  of  the  sinus  and  its  entrance  by  the 
probe  is  by  no  means  easy,  but  given  moderate  skill  combined  with 
perseverance    and   adequate   anatomicul    knowledge,    there   will 


be  very  few  sinuses  that  cannot  be  successfully  explored  in  this 
way.  Previous  to  the  use  of  the  probe  the  middle  turbinate  should 
first  be  cocainized  and  then  reduced  still  further  by  the  1  to  10(H) 
adrenalin  solution.  The  probe,  gently  curved  at  its  extremity, 
is  to  be  passed  upward  through  the  olfactory  cleft  between  the 
inner  surface  of  the  middle  turbinate  ant!  the  septum  until  it 
reaches  the  cribriform  plate,  along  which  it  is  carried  backward 
to  its  point  of  junction  with  the  sphenoid.  The  tip  of  the  probe 
being  now  turned  slightly  outward  and  kept  in  light  contact  with 
the  wall  of  the  sinus,  it  will  in  most  cases  if  slowly  depressed  glide 
into  the  spheno-ethmoidal  sulcus  and  enter  the  ostium  of  the 
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sinus.  The  sensation  imparted  to  the  probe  by  its  sud- 
den entrance  into  the  cavity  is  usually  distinct  enough  to  assure 
us  of  our  success,  but  this  assurance  will  be  strengthened 
by  the  fact  that  the  probe  catching  upon  the  lower  margin 
of  the  opening  will  render  any  attempt  at  its  further  depres- 
sion futile.  Even  additional  testimony  may  be  gained  by  the 
use  of  the  postnasal  mirror  which  will  bring  into  view  not 
only  the  probe  itself,  but  perhaps  also  the  escape  of  some  pus 
from  the  point  at  which  it  enters  the  sphenoidal  wall.  The  existence 
of  an  empyema  having  been  demonstrated  in  this  way,  we  are 
fully   warranted  m   removing  the  middle  turbinate  in  order  to 
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secure  a  clear  path  for  effective  treatment.  When  this  has  been 
procured  the  sound  may  be  replaced  by  a  catheter  by  means  of 
which  the  sinus  may  be  washed  out.  In  shape  it  is  not  materially 
different  from  the  Eustachian  catheter,  but  it  is  of  a  much  smaller 
calibre.  Sufficient  time  having  been  allowed  to  elapse  for  the 
cicatrization  of  the  nasal  wound  attending  the  removal  of  the 
turbinate,  the  catheter  is  now  carried  to  the  sinus  by  the  same 
route  traversed  by  the  probe.  The  attachment  to  it  of  a  syringe 
enables  us  to  first  clean  the  sinus  and  then  to  medicate  it  with  a 
weak  solution  of  silver  nitrate  or  zinc  chloride.  In  cases  of  recent 
origin  this  pacific  treatment  may  prove  sufficient  to  effect  within 
a  reasonable  time  a  cure,  but  in  those  of  longer  duration  and  that 
prove  resistant  to  conservative  methods,  we  are  forced  to  forsake 
these  and  to  enlarge  the  natural  opening  of  the  sinus,  perhaps 
to  the  extent  of  removing  the  greater  part  of  its  anterior  wall. 
For  this  purpose  we  may  use  a  cutting  curette,  the  sharp  hook 
or  crotchet  of  Hajek,  or  the  forceps  of  Griinwald.  A  triangular 
piece  of  bone  may  thus  be  resected,  having  its  apex  at  the  ostium 
and  its  base  at  the  floor  of  the  sinus.  Through  such  an  opening 
we  are  not  only  enabled  to  thoroughly  clear  the  sinus  of  all  diseased 
tissue,  but  future  drainage  is  amply  provided  for.  It  is  scarcely 
necessary  to  emphasize  the  caution  and  delicacy  of  instrumentation 
that  must  be  observed  throughout  the  curettage  of  the  cavity. 
Safety  demands  that  there  shall  be  no  groping  in  the  dark,  but 
on  the  contrary  that  the  illumination  shall  be  so  brilliant  that 
no  matter  how  steady  and  light  one's  hand  may  be,  the  tip  of  the 
curette  shall  always  be  under  the  supervision  of  the  eye.  It  may 
not  be  possible  to  complete  the  operation  at  one  sitting,  but  if 
abundant  hemorrhage  or  a  want  of  nerve  on  the  part  of  the  patient 
make  interruptions  unavoidable,  they  should  be  as  brief  as 
possible.  When  at  last  the  opening  has  been  made  sufficiently 
large  to  afford  ample  room  for  future  drainage  and  treatment, 
the  cavity  is  lightly  packed  with  iodoform  gauze.  In  order  to 
avoid  any  dangerous  re-accumulation  of  pus,  this  packing  should 
be  removed  at  the  end  of  twenty-four  hours  and  the  sinus  cleansed, 
not  by  syringing,  but  by  mopping  it  repeatedly  with  the  cotton- 
applicator.  At  the  end  of  the  first  week,  should  any  tendency 
be  manifested  to  the  exhuberant  growth  of  granulations  about 
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the  margins  of  the  wound,  these  may  be  gently  curetted  or  lightly 
touched  with  chromic  acid.  A  final  and  most  important  injunction 
with  reference  to  all  instrumental  procedures  within  this  sinus 
is,  that  they  shall  always  be  directed  toward  the  inner  and  lower 
walls.  By  observing  this  precaution  we  will  not  court  the  danger 
of  perforating  its  roof  or  its  thin  external  wall. 

Under  certain  conditions  other  routes  to  the  sphenoid  sinus 
than  that  through  the  nasal  fossa  may  be  selected.  These  lie 
through  the  posterior  ethmoidal  cells,  or  the  inner  walls  of  the 
orbital  cavity  and  the  antrum.  They  have  already  been  suffi- 
ciently described. 
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CHAPTER  X. 

THE  NASOPHARYNX. 

The  intimate  anatomical  and  physiological  relations  of  this 
cavity  to  the  nasal  fossae,  the  ears,  and  the  lower  pharynx  should 
always  be  remembered  in  studying  and  treating  its  diseases.  Its 
position  with  reference  to  both  the  digestive  and  respiratory 
tracts  is  the  very  opposite  of  an  isolated  one,  and  it  is,  therefore, 
a  clinical  sequence  that  any  pathological  process  in  it  will  be 
shared  to  a  greater  or  less  extent  by  the  adjoining  passages. 

ACUTE  NASOPHARYNGITIS. 

It  is  extremely  seldom  that  any  acute  inflammatory  process 
originates  here.  It  is  almost  invariably  secondary  to  disturb- 
ances of  the  nose  or  of  the  lower  pharynx.  The  condition  which 
most  actively  predisposes  to  the  occurrence  of  acute  inflammation 
in  this  cavity  is  the  presence  of  a  chronic  catarrhal  process,  and 
the  other  predisposing  and  exciting  causes  are  precisely  those  that 
have  been  mentioned  under  the  etiology  of  acute  rhinitis.  The 
symptoms  are  not  very  distinctive,  because  they  are  usually  over- 
shadowed by  those  of  the  accompanying  coryza  or  pharyngitis. 
During  the  first  twenty-four  hours,  however,  a  sense  of  aching 
and  extreme  dryness  in  this  region  is  usually  complained  of,  and 
various  uncomfortable  sensations  in  the  ear  are  of  common  occur- 
rence. A  little  later  secretion  is  reestablished,  rapidly  becomes 
excessive,  and  masses  of  thick,  yellowish  mucus  will  be  seen 
passing  down  the  walls  of  the  oropharynx  from  the  cavity  above. 
This  occasions  frequent  swallowing  movements,  hawking,  and 
even  gagging.  There  is  no  difficulty  in  diagnosis,  nothing  pecu- 
liar in  its  pathology,  and  the  prognosis,  in  the  absence  of  compli- 
cations is  favorable.  Treatment  differs  very  slightly  from  that  of 
acute  rhinitis.  The  general  treatment  is  the  same — the  laxative, 
the  restricted  diet,  and  the  general  medication  directed  to  any 
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factor  of  a  constitutional  or  diathetic  nature.  The  local  treatment 
should  be  conducted  almost  exclusively  through  the  nose.  The 
turbinates  are  slightly  cocainized,  so  as  to  give  us  a  roomy  ap- 
proach to  the  nasopharynx,  and  then  this  space  is  sprayed  a_gain 
and  again  with  warm  Dobell's  solution  until  the  last  shred  of 
tenacious  mucus  has  been  washed  away.  The  applicator,  with 
its  cotton -covered  tip  wet  with  the  same  solution,  may  gently 
assist  in  this  cleansing  process,  but  no  syringing  of  the  postnasal 
space  should  be  attempted  from  below,  nor  should  any  application 
be  made  to  its  inflamed  and  intensely  sensitive  mucous  membrane 
by  this  route.  When  it  has  been  rendered  quite  clean,  the  1  to 
4  solution  of  hamarnelis,  also  warm,  may  be  used,  and  this  fol- 
lowed by  the  application  to  the  pharyngeal  wall  through  the  nose 
either  of  a  10-grain  silver  solution  or  of  the  menthol  and  camphor 
combination  with  all>olene  (page  77).  The  silver  should  be  used 
only  in  case  the  nasal  fossae  are  capacious  and  will  permit  of  its 
being  carried  through  them  without  coming  in  contact  with  their 
own  lining  membrane.  This  treatment  should  be  repeated  daily 
by  the  physician,  and  the  patient  should  be  instructed  to  spray  the 
nose  at  frequent  intervals  throughout  the  day  and  evening,  and 
to  draw  all  of  the  solution  back  into  the  nasopharynx  and  allow  it 
to  pass  downward  into  the  mouth.  A  week  of  such  treatment 
should  bring  to  an  end  an  uncomplicated  acute  nasopharyngitis. 

CHRONIC  NASOPHARYNGITIS. 

This  condition  commonly  known  as  "postnasal  catarrh," 
probably  brings  more  patients  to  the  throat  specialist  than  any 
other.  The  aurist  also  owes  the  larger  part  of  his  practice  to 
this  affection.  It  is  wellnigh  universal  in  this  country.  It  may 
be  so  insidious  in  its  beginning  and  slow  in  its  progress  that 
many  of  its  victims  do  not  awake  to  its  presence  until  it  is  well 
established.  It  is  almost  invariably  associated  with  some  nasal 
abnormality  to  which  it  is  secondary.  Any  of  the  several  forms 
of  nasal  catarrh,  if  unchecked,  will  lead  inevitably  to  a  similar 
process  in  the  nasopharynx,  and  the  chronic  inflammation  in  this 
region  will  be  encouraged  or  restrained  by  the  same  external  and 
internal  conditions  which  influence  the  nasal  disease.  Of  the 
31/iuploms,  the  one  above  all  others  that  distinguishes  the  affection 
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is  the  sensation  of  some  foreign  substance  within  that  space,  or, 
as  the  average  patient  expresses  it,  "between  the  throat  and  the 
nose."  It  is  this  which  excites  the  movements  of  swallowing, 
and  these,  failing  to  dislodge  the  mass  of  mucus,  are  followed  by 
that  expulsive  effort  termed  "hawking,"  and  this  perhaps  by 
gagging  and  even  in  severe  cases  by  vomiting.  The  first  hour 
or  two  in  the  morning  after  rising  is  usually  the  time  when  the 
disease  creates  the  greatest  amount  of  disturbance.  It  is  then 
that  the  overnight  accumulation  of  viscid  mucus  in  the  naso- 
pharynx begins  to  descend  and  occasions  the  violent  gagging  and 
retching  that  seriously  interfere  with  digestion,  and  threaten 
even  the  retention  of  the  morning  meal.  Throughout  the  whole 
day,  however,  the  sensation  as  of  something  "dropping"  from  the 
head  into  the  throat  is  experienced  more  or  less  continuously, 
and  the  patient  is  annoyed,  and  particularly  in  public,  by  the  fre- 
quent and  irrepressible  desire  to  clear  the  throat.  The  frequent 
repetition  of  this  act  is  causative  of  much  congestion  and  relaxa- 
tion of  the  velum  and  uvula,  and  this  condition  materially  adds 
to  the  throat  discomfort.  In  quite  a  large  proportion  of  these 
cases  of  postnasal  catarrh  the  Eustachian  tubes  participate  in  the 
disease,  and  in  the  course  of  time  the  middle  ears  do  likewise. 
As  a  consequence,  complaints  of  fulness  in  the  ears,  impaired 
audition,  and  tinnitus  are  the  rule  rather  than  the  exception.  It 
is  not  at  all  surprising  that  more  or  less  gastric  disturbance  of  a 
catarrhal  nature  is  another  common  complaint.  The  quan- 
tities of  mucus  that  are  swallowed  delay  digestion,  lessen  the 
appetite,  and  lower  general  nutrition.  A  final  symptom  that  is 
worthy  of  note  is  the  alteration  in  the  quality  of  the  voice.  There 
is  loss  of  resonance  and  steadiness,  and  it  is  apt  to  tire  quickly. 
The  singing  voice  is  even  more  seriously  crippled  by  this  disease. 

Pathology. — The  pathology  does  not  differ  materially  from  that 
of  catarrh  of  the  mucous  membranes  generally. 

Diagnosis. — The  diagnosis  should  be  a  matter  of  no  difficulty. 
The  history  and  symptoms  related  by  the  patient,  followed  by 
inspection  of  the  cavity  with  disclosure  of  its  reddened  and  thick- 
ened mucous  membrane  extensively  covered  by  the  excessive 
catarrhal  secretion,  are  quite  enough  to  dispel  doubt. 

Prognosis. — Prognosis    as    regards    ultimate   cure  is  favorable 
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enough,  but  this  often  requires  protracted  treatment  which  should 
even  be  continued  for  some  time  after  cure  has  been  apparently 
obtained.  Carelessness  and  irregularity  on  the  part  of  the  patient 
will  greatly  prolong  treatment  and  increase  the  liability  to  re- 
currence, and  therefore  it  is  as  well  for  the  physician  not  to  be  too 
optimistic  in  his  predictions. 

Treatment. — At  the  very  outset  all  causes  of  internal  origin 
should  be  neutralized  as  completely  as  possible.  The  whole 
digestive  tract  should  be  cleansed,  its  glandular  appendages 
aroused  to  normal  functional  activity,  and  any  systemic  poison- 
ing from  this  source  restrained.  Especially  should  any  tendency 
to  constipation  be  combated,  and  rather  by  appropriate  regulation 
of  diet  and  exercise  than  by  the  administration  of  drugs.  In 
men  strict  temperance,  or  perhaps  total  abstinence  with  regard  to 
both  alcohol  and  tobacco,  should  be  insisted  upon.  The  intima- 
tion is  scarcely  needed  that  any  condition  within  the  nose  or  in  the 
lower  pharynx  that  might  favor  the  persistence  of  the  catarrhal 
process  in  the  nasopharynx  should  receive  active  attention. 

The  local  treatment  to  be  successful  demands  judgment  in  its 
selection  and  skill  and  thoroughness  in  its  application.  It  would 
be  very  bad  judgment,  for  instance,  to  apply  to  an  irritable  and 
oversensitive  upper  pharynx  a  solution  of  iodine,  however  weak 
it  might  be.  It  would  be  better  practice  to  reduce  the  hyper- 
eesthesia  first  by  some  remedy  of  a  sedative  and  astringent  nature, 
and  later  to  substitute  for  it  a  stimulant  alterative  like  iodine. 
"Make  haste  slowly"  is  an  excellent  general  rule  to  observe  in 
the  early  treatment  of  the  victims  of  this  disease.  "The  thorough 
cleansing  of  the  nasopharynx  as  a  preliminary  to  the  application 
of  any  medicament  is  apt  to  require  some  little  time  and  patience. 
The  contained  mucus  is  apt  to  prove  tenacious,  and  is  not  to  be 
swept  away  by  the  ordinary  spray.  Any  obstructive  swelling 
within  the  nasal  fossae  is  first  reduced  by  the  application  of  the 
weak  (2  per  cent.)  cocaine  solution,  and  then  the  Dobell  is  vigor- 
ously sprayed  through  the  nose  back  to  the  pharyngeal  wall,  and 
applied  to  it  also,  perhaps,  upon  the  cotton-carrier  by  the  same 
route.  In  the  better-trained  and  more  tolerant  throat,  but  only 
in  this,  the  curved  nasopharyngeal  applicator,  introduced  through 
the  mouth,  may  aid  in  this  cleansing  process. 
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I  do  not  advocate  the  employment  of  the  postnasal  syringe. 
Perhaps  in  an  atrophic  nasopharyngitis  where  there  are  actual 
incrustations  of  dried  mucus  and  (he  tissues  are  comparatively 
insensitive  its  use  may  be  permitted;  but  it  is,  as  a  rule,  both 
extremely  unpleasant  to  the  patient  and  not  nearly  so  effective  as 
the  method  of  loosening  the  mucus  by  one  or  the  other  form  of 
the  cotton-wound  applicator.  All  inspissated  secretion  having 
heen  removed,  the  witch-hazel  solution  may  now  be  used  like  the 
Dobell,  through  the  nasal  passages,  and  die  10-grain  alum  solu- 
tion sprayed  through  the  open  mouth  upon  the  lower  pharynx 
and  the  relaxed  velum  and  uvula.  At  the  first  sitting  or  two 
this  treatment  may  be  completed  by  the  application  to  the  pharyn- 
geal wall  and  vault,  again  through  the  nose,  of  the  camphor, 
menthol,  and  benzoinol  combination.  At  the  second  the  Boulton 
solution  may  supplant  it  and  be  applied  in  the  same  way, 
and  a  visit  or  two  later  we  may  venture  to  give  this  cavity  its 
first  experience  with  the  weak  iodine  solution.  The  smarting 
and  temporary  increase  of  congestion  and  swelling  occasioned  by 
this  are  apt  to  be  decidedly  unpleasant;  but  they  do  not  usually 
last  for  more  than  an  hour  or  two,  and  after  a  few  repetitions  of 
this  application,  at  intervals  of  every  second  or  third  day,  its 
disagreeable  effects  become  much  less  noticeable.  Within  vary- 
ing periods  of  time  the  quantity  and  viscidity  of  the  catarrhal 
secretion  will  lessen,  the  throat  becoming  less  sensitive,  will  be 
more  tolerant  of  its  presence,  and  the  morning  gagging  and  the 
hawking  throughout  the  day  will  greatly  diminish  and  gradually 
disappear.  In.  the  longer  standing  and  more  obstinate  cases  the 
strength  of  the  iodine  solulion  may  have  to  be  increased;  but 
the  ultimate  result,  though  delayed,  will  be  equally  satisfactory. 
In  occasional  cases,  particularly  alcoholics  and  excessive  smokers, 
where  the  hyperemia  is  active  rather  than  sluggish,  and  in  whom, 
also,  hyperesthesia  is  more  marked  than  is  commonly  the  case, 
we  may  find  that  nitrate  of  silver  or  chloride  of  zinc  in  10  or  20 
grain  strength  seems  to  have  a  happier  effect  than  the  iodine. 
But  no  one  of  these  various  solutions  should  be  used  in  a  rigidly 
routine  way  throughout  the  whole  treatment  of  the  case.  In  all 
probability  it  will  happen  quite  often  before  complete  cure  is 
obtained  that,  owing  to  various  disturbing  influences,  of  either 
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external  or  internal  origin,  the  vascular  and  glandular  activities 
of  the  affected  mucoua  membrane  may  undergo  temporary  altera- 
tions. We  should  always  have  an  eye  to  these;  at  each  succeed- 
ing visit  of  the  patient  the  nose  and  nasopharynx  should  he 
examined  with  the  same  care  that  we  employ  at  the  first;  the 
local  applications  should  be  varied  and  adapted  to  each  variation 
in  the  local  condition,  and  we  should  never  permit  ourselves  to 
fall  into  a  therapeutic  rut  from  which  no  merely  temporary  path- 
ological alteration  can  tempt  us  to  depart. 

HYPERTROPHY  OF  THE  LYMPHOID  TISSUE  IN  THE  VAULT 
OF  THE  PHARYNX. 

Adenoid  Growths — Postnasal  or  Lymphoid  Vegetations. 

This  affection  is  described  also  as  hypertrophy  of  the  pharyn- 
geal or  Luschka's  tonsil.  The  mass  of  lymphoid  tissue  in  the 
upper  central  portion  of  the  posterior  wall  of  the  nasopharynx  is 
always  the  original  site  of  the  disease,  but  under  favoring  condi- 
tions the  discrete  lymphoid  follicles  in  the  immediate  neighbor- 
hood may  be  included  in  the  hyperplastic  process. 

Etiology. — There  is  scarcely  an  affection  of  the  upper  air  pas- 
sages to  which  a  larger  number  of  contributing  casues  has  been 
assigned  than  this.  A  list  of  the  more  prominent  includes  hered- 
ity, age,  sex,  the  strumous  and  lymphatic  diatheses,  frequent 
colds,  obstructive  nasal  affections,  the  exanthemata,  microorgan- 
isms, climatic  and  social  conditions,  the  latter  at  times  involving 
insanitary  surroundings.  Granting,  however,  that  one  or  several 
of  these  are  distinctly  active  as  etiological  factors  in  the  majority 
of  cases,  yet  the  closest  analysis  will  fail  to  discover  that  any  one 
of  them  is  essential  to  the  development  of  (his  disease;  in  other 
words,  we  are  entirely  unable  to  draw  from  the  wealth  of  clinical 
material  at  our  command  anything  more  than  general  deductions. 
There  is  nothing  definite  or  precise  in  our  information  concerning 
the  ultimate  causes  of  the  pathological  process.  As  a  funda- 
mental fact,  we  know  that  in  early  life  the  epithelial  and  lym- 
phoid tissue  elements  are  particularly  prone  to  be  affected  by 
the  catarrhal  and  hyperplastic  processes.  Any  condition,  be  it 
external  or  internal,  that  encourages  a  persistent  catarrhal  hyper- 
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aemia  of  the  upper  air  passages  in  the  infant  or  child,  such  as 
frequent  coryzas  or  repeated  inflammations  of  the  faucial  and 
pharyngeal  mucous  membrane,  or  continuous  exposure  to  un- 
favorable hygienic  surroundings,  will  favor  the  occurrence  of 
adenoid  growths.  The  greater  functional  activity  of  the  general 
lymphatic  system  and  the  normally  proportionate  development 
during  childhood  of  the  various  lymphoid  structures  throughout 
the  body  make  them  the  more  liable  to  pathological  alterations 
as  the  result  of  such  maleficent  influences  as  those  just  named. 
This  leads  to  the  statement,  already  anticipated,  that  this  dis- 
ease is  one  of  early  life.  Averaging  the  results  obtained  from 
the  examination  by  several  observers  of  many  thousand  school 
children,  we  find  that  about  2  per  cent,  of  them  were  the  sub- 
jects of  this  postnasal  growth.  It  is  also  of  statistical  estab- 
lishment that  the  period  during  which  this  disease  is  of  com- 
monest occurrence  is  that  between  the  third  and  fifteenth  vears. 
It  is  far,  however,  from  being  limited  to  this  period,  since  it  has 
not  only  been  occasionally  observed  at  birth,  but  has  been  seen  as 
well  in  patients  in  their  sixth  decade  of  life.  Sex  seems  to  have  but 
very  little  determining  influence  upon  the  beginning  of  the  disorder. 
It  is  a  matter  of  common  belief  that  these  growths  tend  to 
undergo  a  spontaneous  atrophy  about  the  age  of  puberty.  The 
subsidence  of  symptoms,  however,  which,  it  is  true,  is  not  uncom- 
mon at  this  period,  may  be  due  not  to  an  actual  shrinkage  of  the 
vegetative  mass,  but  to  the  rapid  increase  in  the  capacity  of  the 
nasal, and  nasopharyngeal  cavities  which  also  occurs  at  this  time 
of  life.  Nevertheless,  we  know  that  the  natural  tendencv  of  the 
various  lymphoid  structures  at  this  stage  of  development  is  to 
undergo  retrograde  changes.  The  gradually  lessening  lymphatic 
activity  which  marks  this  transition  period  is  accompanied  by 
obliterative  changes  in  the  blood  and  lymph  vessels,  and  there  is 
extensive  pressure  atrophy  of  the  follicles,  due  to  the  maturing 
and  inevitable  contraction  of  the  connective  tissue.  Under  a 
normal  course  of  events  this  steady  diminution  and  final  dis- 
appearance of  the  adenoid  hypertrophy  would  probably  always 
take  place;  but  if  a  persistent  catarrhal  hyperemia  of  this  region 
is  maintained  by  unwholesome  hygienic  conditions,  some  inherited 
systemic  taint,  or  one  or  more  of  several  other  causes,  the  growth, 
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instead  of  being  arrested,  will  keep  pace  with  the  developmental 
expansion  of  the  cavity,  and  be  found  as  proportionately  large  in 
the  youth  or  adult  as  it  has  been  in  the  child. 

The  influence  of  climatic  peculiarities  is  evidenced  by  the 
greater  frequency  with  which  these  vegetations  are  found  in  those 
regions  where  abrupt  changes  in  temperature  and  atmospheric 
humidity  are  of  common  occurrence.  These  act,  doubtless, 
through  their  encouraging  effect  upon  catarrhal  processes  in  the 
upper  air  passages.  Any  pathological  state  of  a  constitutional 
nature  which  will  likewise  promote  vascular  ingestion  of  the 
mucous  membrane  will  also  become  of  etiological  significance  in 
the  history  of  these  growths.  The  tubercular  and  syphilitic  dys- 
crasiae,  struma,  and  the  rheumatic  and  gouty  diatheses  are  to  be 
classed  in  this  category,  and  their  influence  doubtless  arises  from 
their  disturbing  effect  upon  normal  nutritive  processes.  They 
also  predispose  the  individual  very  strongly  to  frequently  recur- 
ring acute  or  subacute  attacks  of  catarrhal  inflammation.  This 
same  predisposition  is  created  by  certain  nasal  abnormalities,  the 
more  common  of  these  being  turbinate  hypertrophy  and  septal 
projections  or  deflections. 

Finally  we  are  not,  to  leave  unnoticed  the  directly  exciting 
influence  of  certain  of  the  microorganisms.  Our  attention  is  so 
frequently  called  to  the  fact  that  the  rapid  development  of  ade- 
noid growths  dates  from  an  attack  of  influenza,  whooping-cough, 
diphtheria,  or  one  of  the  exanthemata,  that  we  cannot  be  blind 
to  the  etiological  responsibility  of  the  bacterial  agents  peculiar 
to  these  diseases.  Whether  the  intense  irritation  of  the  highly* 
impressionable  lymphoid  cells  is  to  be  referred  to  the  organisms 
themselves  or  to  the  toxins  which  they  secrete  is  immaterial. 
The  result  in  either  case  is  the  same — the  rapid  proliferation  of 
these  cells  and  a  proportionately  rapid  increase  in  the  size  of  the 
pharyngeal  tonsil. 

Symptoms. — The  mouth-breathing  and  the  alteration  in  the 
quality  of  the  voice  are  the  most  striking  evidences  of  the  pres- 
ence of  these  vegetations.  The  posterior  nares  are  usually  closed 
with  sufficient  completeness  by  the  mass  of  tissue  to  necessi- 
tate constant  mouth-breathing.  Respiration  is  apt  to  be  noisy 
enough   even   while  the  child  is  awake,  but  during  sleep,  when 
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the  tongue  and  relaxed  velum  are  always  more  or  less  in  the  way 
of  the  air  current,  the  noises  made  by  the  child  are  apt,  to  a 
nervous  mother,  to  be  almost  terrifying.  The  character  of  the 
adenoid  voice  is  closely  similar  to  that  which  accompanies  in- 
tranasal obstruction,  but  its  lack  of  resonance  and  color  is  even 
more  marked.  Owing  partially,  also,  to  the  paretic  palatal 
muscles,  there  is,  in  addition,  a  thickness  and  indistinctness  of 
articulation  which  make  the  speech  at  times  almost  unintelligible. 

The  aspirated  consonants  suffer,  b  and  d  replacing  p  and  t;  and 
nasal  expiration  being  essential  to  the  production  of  m  and  n, 
these  letters  are  also  impossible,  and  b  and  d  are  likewise  substi- 
tuted for  them.  The  characteristic  facial  expression  is  that  of 
extreme  mental  dulness,  the  wide-open  mouth  and  the  half-open, 
lack-lustre  eyes  robbing  the  face  of  any  intelligence  it  might 
otherwise  possess.  Another  cause  contributing  to  this  appearance 
of  stupidity  is  the  greater  or  less  degree  of  deafness  that  is  almost 
always  present,  and  that  is  due,  as  will  be  readily  surmised,  to 
the  tubal  catarrh  or  to  the  direct  Eustachian  obstruction  occa- 
sioned by  growths.  Aprosexia  is  the  name  that  has  been  given 
to  this  mental  state,  which  renders  quite  impossible  intellectual 
effort  of  any  degree  or  duration.  An  objective  symptom  of  some 
value  is  the  very  common  depression  of  the  alae  nasi  and  the  con- 
sequent narrowing  of  the  nostrils — a  featural  alteration  wrhich  has 
the  effect  of  making  the  bridge  seem  abnormally  wide.  Exami- 
nation of  the  throat  discloses  in  the  greater  number  of  cases  some 
concomitant  enlargement  of  the  faucial  tonsils  and  a  pharyngeal 
wall  that  is  studded  with  several  small,  discrete  follicular  hyper- 
trophies or  one  or  two  confluent  masses  of  them.  These  are 
larger  and  more  prominent  as  they  approach  the  upper  pharynx, 
and  are  very  significant  of  the  hyperplasia  of  the  lymphoid  struc- 
tures in  the  vault.     (Fig.  71.) 

Pathology. — Adenoid  growths  are  composed  of  lymphoid  tissue, 
and  are  almost  identical  in  structure  with  the  faucial  tonsils. 
The  tissue  is  of  a  retiform,  connective  type,  and  contains  numerous 
trabecule,  the  spaces  formed  by  them  being  filled  to  repletion 
with  lymph  cells.  They  are  very  vascular,  and  the  character 
of  the  tissue  as  a  whole  makes  it  extremely  prone  to  hyperplasia 
upon   slight   provocation. 
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Diagnosis.— There  is  neither  difficulty  nor  possibility  of  error 
in  this.  The  symptoms  of  themselves  are  usually  quite  sufEcient 
for  diagnostic  purposes,  hut  if  there  be  a  shadow  of  doubt  the 
examination  of  the  nasopharynx  will  remove  it  at  once,  This 
may  consist  of  direct  inspection  of  the  cavity  by  either  posterior 
or  anterior  rhinoscopy  or  by  the  introduction  into  it  of  the  finger. 
If  the  child  or  youth  be  sufficiently  tractable  to  permit  the  suc- 
cessful use  of  the  rhinoscopic  mirror,  the  vegetations  are  seen  to 


Antero-prpslf  ri'T  sow  inn  of  the  lioni]  of  «n  adult.,  showing  the  situation 
structure  of  hypertrophy  of  the  lymph. 'iJ  tissue  of  this  uusopharyui.    IZuuLer- 
kandl.) 

project  downward  from  the  vault  and  forwanl  from  the  posterior 
wall  of  the  pharynx,  forming  a  single  mass  which  more  or  less 
completely  fills  this  postnasal  place.  It  is  usually  deeply  fissured 
or  tabulated,  rather  paler  in  color  than  the  normal  mucous  mem- 
brane, of  somewhat  cedematous  appearance,  and  perhaps  exten- 
sively covered  with  an  abundant  secretion  of  mucus. 

In  the  event  of  failure  to  obtain  a.  satisfactory  post  rhinoscopic 
view  we  may  very  often  resort  with  entire  success  to  direct  in- 
spection  through   the  anterior  nares.     The  turbinates   are  first 
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reduced  by  the  application  of  a  2  per  cent,  cocaine  solution,  and  a 
speculum  as  large  as  the  vestibule  will  admit  is  then  introduced. 
With  good  illumination  the  color  and  irregular  surface  of  the 
growths  can  be  distinctly  seen,  and  if  the  patient  be  directed  to 
swallow  they  will  be  lifted  and  projected  forward  into  the  nasal 
chambers  by  the  elevation  of  the  palate. 

Should  neither  of  these  methods  be  completely  satisfactory,  or  if 
we  should  wish  to  ascertain  the  density  and  extent  of  attach- 
ment of  the  growth,  we  may  have  recourse  to  the  digital  exami- 
nation. It  is  better,  I  think,  with  older  children  to  prepare  them 
for  what  is  about  to  happen,  so  that,  although  they  may  be  hurt  a 
little,  they  will  not  be  unduly  frightened.  If  the  physician  stands 
at  the  child's  right  side  it  is  his  right  hand  that  is  used  for  the 
examination,  and  vice  versa.  One  hand,  then,  being  placed 
back  of  the  child's  head,  steadies  it,  while  the  index  finger  of 
the  other,  protected  from  being  bitten  by  a  rubber  or  metal  guard 
(Fig.  72),  covering  the  proximal  phalanx,  is  introduced  within  the 
pj0  7Q  open  mouth.      It  is  hooked  back  of  the 

velum  and  sent  up  into  the  nasopharynx, 
hugging  the  lateral  wall  of  the  pharynx 

as  closely  as  possible.     This  route  is  ad- 
Guard  for  flntfer.  •     j  u  *u         a.       i   x     •    i        c       i 

vised  because  the  soft  palate  is  less  firmly 
applied  to  the  pharyngeal  wall  at  the  sides  than  in  the  middle 
line,  and  it  is  much  easier  to  go  around  than  over  the  prominences 
of  the  cervical  vertebrae.  Having  entered  the  cavity,  the  beginner 
will  probably  find  it  best  to  bring  the  finger  to  the  centre  and 
locate  the  posterior  border  of  the  septum.  With  this  as  a  guide 
the  finger-tip  may  be  moved  from  side  to  side,  the  Eustachian 
prominences  palpated,  and  an  accurate  idea  of  the  extent  of  the 
mass  gained.  It  is  scarcely  worth  while  to  describe  the  sensation 
that  these  vegetations  impart  to  the  finger,  one  examination  being 
worth  more  than  all  the  descriptions  ever  written.  They  are  soft 
and  slimy,  however,  and  the  gentlest  pressure  is  sufficient  to 
make  them  bleed,  so  that  when  the  finger  is  withdrawn  it  is 
usually  coated  with  a  blood-stained  mucus. 

Prognosis. — Unless  we  except  the  few  subjects  of  haemophilia, 
there  is  seldom  anything  to  interfere  with  the  entire  removal 
of  these  growths   and   the  disappearance  of  all   the  symptoms 
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occasioned  by  them.  If  they  have  been  of  such  size  and  have 
existed  for  so  long  a  time,  however,  that  the  normal  development 
of  the  nasal  cavities  has  been  seriously  interfered  with,  or  if 
prolonged  Eustachian  obstruction  has  resulted  in  profound 
structural  alterations  within  the  middle  ear,  we  must  not  be  over- 
sanguine  in  our  predictions  concerning  the  subsequent  correction 
of  these  injuries.  It  is  no  exaggeration  to  say  that,  as  a  rule,  the 
post-operative  improvement  in  the  child's  mental  and  physical 
condition,  both  in  its  rapidity  and  extent,  is  little  short  of  the 
miraculous;  but  when  the  nasal  alee  have  collapsed  and  the  fossae 
are  dwarfed  as  the  result  of  disease,  and  where,  again,  extensive 
catarrhal  changes  have  occurred  in  the  mucous  membrane  of  the 
middle  ears,  accompanied,  perhaps,  by  firm  ankylosis  of  the 
ossicular  joints,  we  cannot  reasonably  expect  nor  confidently 
predict  that  these  advanced  pathological  conditions  will  promptly 
vanish  upon  the  removal  of  the  adenoids.  We  need  not  banish 
the  hope  of  an  ultimate  result  of  this  kind,  but,  on  the  other  hand, 
we  should  not  commit  ourselves  to  promises  that  we  may  later 
find  ourselves  incapable  of  fulfilling. 

As  to  the  recurrence  of  these  growths  when  they  have  been 
once  thoroughly  removed,  it  is,  to  say  the  least,  extremely  unlikely. 
In  those  cases  in  which  their  reappearance  has  been  observed 
we  may  justly  suspect  that  the  operation  has  been  incomplete. 
It  usually  happens  that  any  fragments  that  may  have  been  left 
behind  undergo  a  more  or  less  complete  atrophy;  but  if  the  original 
provoking  causes  are  allowed  to  continue  unrestained  by  sub- 
sequent general  or  local  treatment,  then  it  is  quite  possible  that 
these  remnants  may  again  reach  the  size  of  the  mass  that  was 
supposed  to  and  ought  to  have  been  wholly  removed.  A  result 
such  as  this,  due  to  negligence,  is  far  from  being  a  recurrence 
in  the  strict  sense  of  the  word. 

Treatment. — If  the  pharyngeal  tonsil  has  attained  a  size  suffi- 
cient to  cause  noticeable  interference  with  nasal  breathing,  little  or 
nothing  can  be  hoped  for  from  merely  palliative  treatment.  The 
application  to  it  of  astringent  pigments  through  the  nose  or  by 
way  of  the  mouth  is  a  waste  of  time.  Operation  should  only 
be  postponed  long  enough  to  get  the  child  into  good  local  and 
general  condition.     The  choice  of  method  in  operating  will  be 
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affected  by  the  age,  temperament,  and  tractability  of  the  child, 
and  by  the  size  and  density  of  the  lymphoid  growth.  These 
elements  will  determine,  in  the  first  place,  whether  or  not  we 
shall  employ  local  or  general  anaesthesia.  It  is  an  invariable  rule 
with  many  operators  to  use  only  general  anaesthesia.  I  permit 
myself,  however,  occasional  exceptions  to  this  rule.  In  quiet, 
steady-nerved  children  of  six  years  or  over  who  do  not  wish  to 
take  ether  or  chloroform  and  in  whom  the  mass  of  hypertrophic 
tissue  is  of  but  moderate  size,  it  is  not  at  all  uncommon  for  me  to 
cocainize  the  growths  both  from  below  and  above,  and  then  to 
remove  them  by  one  grasp  of  the  forceps  or  a  single  sweep  of  the 
curette.  The  moderate  ami  but  momentary  pain  of  this  method 
is,  I  think,  much  less  objectionable  than  the  fright,  the  cries  and 
struggles  that  often  attend  the  administration  of  a  general  anaes- 
thetic. Moreover,  the  consciousness  of  the  patient  entirely  elimi- 
nates whatever  slight  danger  there  may  be  during  unconsciousness, 
of  fatal  laryngeal  obstruction  through  the  inhalation  of  blood  and 
fragments  of  tissue.  This  possible  danger  has,  it  seems  to  me, 
heen  very  greatly  overestimated;  but,  nevertheless,  we  can  and 
may  as  well  avoid  it  altogether  when  the  type  of  patient  admits  of 
our  operating  without  general  narcosis.  Immediately  previous  to 
the  performance  of  the  operation  the  nose  ami  nasopharynx  should 
be  cleansed  as  thoroughly  as  possible  with  an  antiseptic  solution, 
and  the  lymphoid  hypertrophy  then  mopped  with  a  tuft  of  cotton 
that  has  been  moistened  with  a  6  per  cent,  solution  of  cocaine. 
In  four  or  five  minutes  this  may  be  followed  by  the  application 
of  a  1  to  211(H)  solution  of  adrenalin  chloride,  and  a  minute  later 
the  instrument  we  have  selected,  sterilized,  may  be  carried  into 
the  postnasal  space  and  the  cavity  cleared  of  the  offending  tissue- 
There  are  not  a  few  operators  who  employ  for  this  purpose  no 
other  instrument  than  the  finger.  In  spite,  however,  of  their  as- 
surances that  they  are  able  to  remove  every  vestige  of  the  growth 
in  this  way,  the  unaided  finger,  though  it  may  be  successful  in 
detaching  any  few  fragments  of  tissue  that  may  have  escaped  the 
forceps  or  curette,  is  seldom  sufficient  to  eradicate  a  growth  that 
is  of  even  ordinary  size  or  consistence.  The  pain  attending  the 
operation  under  cocaine  aniesthesia  is  not  at  all  severe,  and  if  the 
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it  will  seldom  make  any  outcry  or  resistance  worth  mentioning. 
If,  however,  the  vegetations  occupy  the  greater  portion  of  the 
nasopharynx  and  would  require  repeated  introductions  of  the 
instruments,  and  if  the  patient  is  apprehensive  and  lacking  in 
nerve,  it  will  be  infinitely  better  to  administer  one  of  the  general 
anaesthetics  in  order  that  the  operation  may  be  performed  with  a 
deliberation  that  will  ensure  thoroughness. 

Of  recent  years,  chloroform,  nitrous  oxide,  and  bromide  of 
ethyl  seem  to  have  made  considerable  gains  in  favor  as  agents 
for  general  anaesthesia  in  adenoid  operations;  but,  in  spite  of  its 
well-known  disadvantages,  ether  is  still  and  will  probably  remain 
the  choice  of  the  majority,  at  least  in  our  own  country.  The 
necessity  for  a  skilled  anaesthetist  for  the  safe  administration 
of  all  of  the  first-named  group,  and  the  rather  brief  insensibility 
afforded  by  the  nitrous  oxide  and  ethyl  bromide  are  objections  to 
these  agents  that  will  continue  to  deter  many  from  adopting  them. 
It  is  only  the  experienced  and  rapid  operator  who  will  find  the 
narcosis  of  these  latter  two  vapors  sufficiently  prolonged  to  enable 
him  to  complete  his  work  before  the  return  of  consciousness. 
The  obnoxious  features  of  ether  may  be  largely  overcome  by  pre- 
ceding its  administration  by  that  of  nitrous  oxide. 

The  hemorrhage  attending  the  removal  of  adenoids  is  apt  to  be 
quite  profuse  for  a  few  minutes,  but  it  is  extremely  seldom  that 
it  proves  at  all  obstinate.  The  application  of  styptics  or  haemo- 
statics is  scarcely  ever  necessary,  and  in  case  the  hemorrhage 
should  be  a  little  more  prolonged  or  profuse  than  usual  an  iced 
spray  of  sterilized  water  will  in  all  probability  prove  quite  sufficient 
to  arrest  it.  It  is  true  that  a  dozen  or  more  of  fatalities  due  to 
hemorrhage  attending  this  operation  have  been  recorded,  but  some 
anomaly  of  vascular  distribution  or  the  haemophiliac  diathesis 
has  probably  existed  in  most  of  these,  and  if  we  are,  as  we  ought 
to  be,  careful  to  exclude  such  from  surgical  interference,  we  will 
not  be  likely  to  encounter  any  trouble  from  this  source.  A  certain 
amount  of  hemorrhage  is,  however,  unavoidable,  and  if  it  is 
proposed  to  earn-  anaesthesia  to  the  point  of  abolishing  the  laryn- 
geal reflex  we  must  take  some  measures  to  prevent  blood  from 
entering  the  larynx.  The  one  usually  adopted  is  to  have  the 
patient's  head  lower  than  the  rest  of  the  body.     In  this  position 
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the  blood,  not  being  able  to  run  up  hill  to  the  larynx,  will  escape 
by  way  of  the  nose  and  mouth. 

Profound  narcosis  is,  I  think,  not  only  unnecessary,  but  for 
several  reasons,  objectionable.  Respiration  will  be  much  better 
throughout  the  operation  if  anaesthesia  is  brought  just  to  the 
point  of  complete  insensibility  to  pain  and  there  stopped.  Aside 
from  the  question  of  the  patient's  safety,  the  preservation  of  the 
laryngeal  reflex  will  be  of  advantage  to  the  operator,  in  that  the 
frequent  cough  will  throw  the  blood  and  mucus  forward  into 
the  mouth,  from  which  they  can  be  readily  removed  and  the  field 
cleared  by  sponging.  Under  moderate  anaesthesia  there  will 
also  be  less  venous  engorgement,  and  therefore  less  hemorrhage, 
and  its  entire  cessation  will  follow  the  conclusion  of  the  operation 
much  more  promptly. 

Immediately  upon  the  suspension  of  the  anaesthetic,  a  gag  is 
introduced,  the  mouth  widely  opened,  and  the  instrument  after- 
ward held  firmly  in  place  by  an  assistant.     The  head  being  now 

Fig.  7a 


Brand egee's  adenoid  forceps. 

slightly  turned  toward  the  window  or  other  source  of  light,  it  will 
be  a  very  useful  preliminary  to  the  actual  operation  to  make  a 
thorough  digital  exploration  of  the  postnasal  cavity  in  order  that 
we  may  ascertain  both  the  exact  bulk  of  the  growth  and  that  por- 
tion of  the  vault  or  walls  of  the  pharynx  to  which  it  is  principally 
attached.  The  withdrawal  of  the  finger  is  followed  by  the  intro- 
duction of  the  tongue  depressor  well  back  to  the  base  of  the  tongue, 
so  that  the  soft  palate  and  pharynx  shall  be  completely  exposed 
to  the  view.  Either  the  curette  or  the  forceps  is  then  carried 
back  to  the  pharyngeal  wall,  slipped  upward  back  of  the  palate, 
and  raised  to  the  uppermost  limits  of  the  obstructing  mass.  In 
case  the  forceps  are  first  used  the  blades  are  kept  closed  until 
the  upper  portion  of  the  growth  has  been  reached,  and  are  then 
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widely  separated  and  pushed  strongly  backward,  so  as  to  include 
between  them  as  much  of  the  mass  as  possible.  This  movement 
will  also  carry  them  away  from  the  posterior  border  of  the  sep- 
tum and  lessen  any  danger  of  its  injury.     The  blades  are  now 


M  i.i 1 1 (j it's  tide 

firmly  closed  and  the  included  tissue  detached  from  its  bed  by  a 

combined  lateral  rocking  and  downward  pulling  movement.     The 

younger  operator  is  not  to  be  alarmed  or  disconcerted   by  the 

Fro.  75  Fid  76 


Introduction  of 


Curette  in  pliice. 


profuse  gush  of  blood  that  invariably  attends  this  first  step  of  the 
operation.  It  is  sponged  from  the  mouth  and  throat,  the  tongue 
depressor  or  finger  reintroduced,  and  die  forceps  again  guided  to 


DowuwBnl  sweep  oMhi 


the  remainder  of  the  growth.  My  own  custom  is  to  remove  all 
that  I  can  of  the  adenoids  in  this  way,  and  then  to  employ  the 
curette  for  the  removal  of  any  fragments  that  may  have  escaped 
the  blades  of  the  forceps.     Several  times,  perhaps,  during   the 
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operation,  the  finger  repeats  its  examination  of  the  nasopharynx, 
in  order  to  determine  not  only  what  has  been  but  what  remains 
to  be  accomplished.  Particular  care  should  be  taken  to  reach 
with  it  the  very  vault  of  the  pharynx  and  to  crush  and  scrape 
away  those  vegetations  that  frequently  extend  forward  as  far  as 
or  even  beyond  the  choanee.  Should  these  be  permitted  to  remain 
the  emptying  of  the  posterior  portion  of  the  nasopharynx  will 
prove  of  little  or  no  practical  value  in  so  far  as  the  reestablish- 
ment  of  nasal  respiration  is  concerned.  Occasionally,  also,  a 
number  of  smaller  vegetations  are  found  in  the  depressions  back 
of  the  Eustachian  eminences,  the  fossae  of  Rosenmuller.  These 
are  particularly  apt  to  exert  some  degree  of  pressure  upon  the 
posterior  wall  of  the  tube,  and  so  to  interfere  with  its  normal 
patency.  The  safest  as  well  as  the  most  efficient  instrument 
for  their  removal  is  the  finger.  The  employment  of  a  curette  or 
forceps  in  this  situation  is  apt  to  inflict  more  or  less  injury  upon 
the  tubal  eminence  itself,  and  perhaps  to  provoke  a  median  otitis. 

Upon  the  conclusion  of  the  operation  the  patient  is  transferred 
to  his  bed,  where  he  should  remain  until  the  next  morning.  Al- 
though if  his  condition  be  satisfactory,  he  may  be  allowed  to  get 
up  on  the  succeeding  day,  yet  it  will  be  most  prudent  for  him  to 
spend  it  within  doors.  At  the  end  of  this  time,  however,  weather 
permitting,  he  may  safely  leave  the  house  and  soon  resume  his 
ordinary  pursuits.  For  the  first  day  or  two  his  food  should  be 
liquid  or  soft,  and  what  is  more  important,  it  should  be  cool  rather 
than  warm.  This  temperature  will  prove  more  grateful  to  the 
wounded  pharynx,  and,  at  the  same  time,  it  will  not  encourage 
any  tendency  to  a  persistent  leakage  of  blood.  In  the  way  of 
after-treatment  the  throat  need  not  be  molested  for  at  least 
twenty-four  or  thirty-six  hours.  Upon  the  expiration  of  this 
period,  however,  the  nasopharynx  should  be  well  cleansed 
through  the  nose  with  a  warm  alkaline  solution,  and  following 
this  a  10-grain  solution  of  silver  nitrate  or  the  officinal  glycerite 
of  tannic  acid  should  be  applied,  also  through  the  cocainized 
and  illuminated  nose,  to  the  wounded  area.  A  very  few  days 
usually  suffice  to  complete  the  cicatrization  of  the  wound  and 
the  patient's   convalescence. 

Although  with  each  repetition  of  this  operation  its  difficulties  will 
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be  the  more  easily  surmounted,  yet,  even  to  the  experienced  oper- 
ator, the  removal  of  adenoids  is  never  a  perfectly  simple  matter, 
nor  is  it  to  be  performed  carelessly  and  without  a  proper  appre- 
ciation of  the  possible  risks  that  may  attend  it.  The  usually 
profuse  hemorrhage  is  of  no  consequence  in  so  far  as  the  simple 
loss  of  blood  is  concerned;  but  if  the  patient's  head  is  not  suffi- 
ciently lowered,  or  the  anaesthesia  is  too  profound,  or  the  assistant 
is  not  quick  and  skilful  with  his  sponges,  it  will  be  apt  to  occasion 
considerable  annoyance,  and  perhaps  some  alarm.  In  this 
connection  it  may  be  intimated  that  it  will  always  be  a  great 
advantage  to  have  as  an  anaesthetist  one  who  is  familiar  with  the 
various  details  of  the  operation,  and  who,  upon  the  suspension  of 
the  ether,  can  intelligently  care  for  the  position  of  the  head  and 
attend  to  the  removal  of  the  blood  and  mucus  during  its  perform- 
ance. The  distinct  tendency  in  one's  earlier  operations  is  to  stop 
too  soon,  to  sacrifice  thoroughness  to  an  uncalled-for  haste,  and 
to  be  content  with  partial  instead  of  total  extirpation  of  the  growths. 
It  is  in  these  first  few  cases  that  the  results  obtained  are  apt  to  be 
unsatisfactory,  and  which  must  come,  perhaps,  a  second  time 
to  the  table. 


CHAPTER   XI. 

DISEASES  OF  THE  UVULA. 

ACUTE  INFLAMMATION  OF  THE  UVULA. 

This  commonly  occurs  in  association  with  a  tonsillitis  or  general 
faucitis,  but  there  are  times  when  the  inflammatory  action  is 
almost  strictly  limited  to  the  uvula.  It  is  usually  attributable 
to  exposure  anil  chilling  in  [>eople  of  arthritic  diathesis,  and  is 
analogous  to  a  similar  class  of  cases  of  tonsillitis.     Owing  to  the 


loose,  widely  meshed  arrangement  of  the  cellular  tissue  in  the 
uvula,  the  progress  of  the  inflammation  is  usually  rapid,  and 
within  a  few  hours  such  an  amount  of  swelling  and  of  cedema 
may  he  present  that  the  patient  may  lie  threatened  with  suffocation. 
Symptoms.—  These  are  such  as  would  n at u rally  attend  the 
enlargement  of  the  organ — the  sense  of  fulness  or   of  a   foreign 
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body  in  the  faucial  region,  constant  attempts  at  hawking  or  clearing 
the  throat,  perhaps  retching,  alteration  of  the  voice,  and  indis- 
tinctness of  articulation. 

Diagnosis. — Inspection  will  reveal  in  extreme  cases  an  enor- 
mous cedematous  enlargement  of  the  uvula  almost  completely 
filling  the  faucial  opening.  All  normal  shape  is  last,  and  the 
appearance  is  that  of  a  translucent  sac  containing  a  thin  serum. 
Such  an  appearance  as  this  and  the  history  of  the  very  recent 
beginning  and  rapid  progress  of  the  attack  will  he  enough  to 
preclude  any  likelihood  of  mistaking  the  simple  inflammation 
for  an  extensive  gummatous  infiltration  of  the  structure.  The 
mucous  membrane  of  the  entire  soft  palate  is  apt  to  be  intensely 
hypenemic,  although  the  uvula  itself  is  usually  of  a  grayish  or 
reddish-gray  tint.  It  is  not  at  all  impossible  that  an  almost 
identical  picture  may  be  presented  by  an  acute  angioneurotic 
cedema,  The  history,  in  this  latter  case,  of  previous  attacks 
and  the  coexistence  of  other  neurotic  symptoms  should  lead  one 
to  a  correct  conclusion. 

Treatment. — The  melting  of  pieces  of  ice  within  the  mouth 
or  the  spraying  of  the  swollen  structure  with  antiseptic  solutions, 
such  as  alum,  20  grains  to  the  ounce  of  water,  or  glycerite  of 
tannin,  are  palliative,  am!  in  the  milder  eases  may  prove  sufficient 
to  subdue  the  attack.  In  the  more  severe  cases,  however,  where 
the  infiltrative  swelling  is  seemingly  dangerous  in  its  degree, 
the  almost  universal  resource,  until  within  the  last  several  months, 
has  been  the  bistoury.  Multiple  puncture  or  free  scarifiration 
of  the  body  has  been  practised,  it  having  been  previously  cocain- 
ized, and  this  permits  of  the  rapid  escape  of  the  effused  fluid. 
This  little  operation  is  still  just  as  efficient  as  ever,  but  it  is  seldom 
necessary  now,  because  we  have  in  adrenalin  an  agent  that 
will  reduce  the  swollen  uvula  with  almost  magical  quickness. 
This  result  may  l>e  hastened  by  placing  3  or  4  grains  of  the  pow- 
dered gland  upon  the  tongue  and  directing  it  to  be  swallowed  as 
it  mingles  with  the  saliva.  If  the  redema  shows  any  tendency  to 
recur  the  patient  may  use  the  powder  in  this  latter  way  every 
two  hours  until  the  attack  has  entirely  subsided.  This  remedy 
IS  equally  as  efficient  in  angioneurotic  o?dema  as  in  that  due  to 
an  ordinary  inflammatory  process. 
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HYPERTROPHY  OR  ELONGATION  OF  THE  UVULA. 

There  are  very  few  eases  of  chronic  pharyngitis  or  nasopharyn- 
gitis that  have  not  associated  with  them  more  or  less  chronic 
inflammation  and  hypertrophy  of  the  uvula.  There  is  no  arbitrary 
length  that  can  be  assigned  to  this  appendage  of  the  soft  palate, 
but  during  quiet  respiration,  with  the  mouth  open  and  the  tongue 
quite  relaxed,  the  tip  of  the  uvula  should  clear  the  base  of  the 
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tongue  by  a  third  of  an  inch  or  more.  It  is  seldom,  if  ever,  that 
there  is  any  increase  of  its  muscular  element,  the  hypertrophy 
commonly  involving  only  the  mucous  and  submucous  tissues. 
This  is  made  evident  by  the  wrinkling  of  the  mucous  coating 
which  occurs  when  the  utterance  of  a  high-pitched  "ah!"  raises 
anil  makes  tense  the  velum  and  uvula. 

Symptoms. — The  symptoms  occasioned  by  this  hypertrophy 
vary  very  greatly,  being  sometimes  scarcely  noticeable,  while  at 
others  not  only  may  the  local  disturbance  be  severe,  but  the  general 
health  may  suffer  as  the  result  of  secondary  gastric  derangement 
and  interference  with  sleep  resulting  from  the  nocturnal  cough. 
This  latter  is  provoked  by  the  irritation  of  the  lower  pharynx 
and  perhaps  the  epiglottis  by  the  pendulous  uvula  when  the  patient 
is  recumbent.  While  these  symptoms  in  varying  degrees  are  com- 
mon to  all  the  subjects  of  uvular  elongation,  the  professional 
voice  user  especially,  and  even  more  particularly  the  vocalist, 
will  be  seriously  crippled  by  this  condition.  Fatigue  will  ensue 
upon  even  moderate  use  of  the  voice,  and  its  purity  and  bril- 
liance will  be  greatly  impaired. 

In  connection   with  the  diagnosis  we  should  differentiate  as 
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accurately  as  possible  between  the  apparent  lengthening  of  the 
uvula  dependent  upon  palatal  relaxation  and  that  which  is  due 
to  actual  overgrowth.  The  determination  of  this  point  will 
decidely  influence  the  treatment. 

Treatment. — In  all  cases,  even  when  there  is  no  question  as  to 
the  genuineness  of  the  hypertrophy,  some  preliminary  treatment 
of  an  astringent  nature  is  highly  desirable.  A  few  repetitions  of 
such  applications  as  the  glycerite  of  tannin,  the  combination  of 
equal  parts  of  tine,  ferri  chlor.  and  glycerin,  or  perhaps  a  6  per 
cent,  solution  of  chloride  of  zinc,  will  at  least  lessen  the  superfi- 
cial catarrhal  congestion  and  render  the  throat  less  sensitive. 

The  subsequent  removal  of  the  redundant  portion  of  the  uvula 
will  be  rendered  less  disturbing  by  this  preparation  of  the  throat, 
and  the  pain  and  inflammatory  reaction  much  restricted.  It 
should  be  scarcely  necessary  to  warn  the  student,  the  general 
practitioner,  or  the  general  surgeon  that  complete  amputation  of 
the  uvula  is  very  bad  practice.  Only  the  excess  should  be  removed, 
and  a  uvula  of  normal  length  and  physiological  value  should  be 
permitted  to  remain.  The  operation  may  be  performed  with  a 
pair  of  forceps  and  scissors  of  suitable  length,  or  one  of  the  several 
forms  of  uvulatome  may  be  employed.  The  one  devised  by 
Seiler  (Pig.  80),  is  perfectly  satisfactory,  and  a  little  practice  in  its 

Fig.  80. 


Seller's  uvulatome. 

use  will  lead  to  its  almost  invariable  adoption.  The  first  step 
in  the  operation  is  to  spray  the  faucial  region  as  a  whole  with  a 
2  per  cent,  solution  of  cocaine,  and  then,  with  the  cotton-carrier, 
to  apply  to  the  uvula  itself  a  4  per  cent,  solution.  At  the  end  of 
three  or  four  minutes  the  base  of  the  tongue  is  well  depressed 
with  the  spatula,  the  uvulatome  introduced,  its  blades  opened, 
and  the  tip  of  the  uvula  allowed  to  drop  within  them.  The 
proper  length  of  the  body  is  carefully  measured  with  the  eye, 
and  the  blades  then  instantly  closed.     The  transverse  arm  at  the 
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extremity  of  one  of  the  blades  not  only  prevents  the  uvula  from 
slipping  from  between  them,  but  it  enables  the  operator  to  draw  it 
slightly  toward  him,  so  that  when  the  cut  is  made  the  wound  will 
be  upon  its  posterior  face.  It  is  thus  protected  from  frequent 
irritation  through  contact  with  the  food.  This,  by  the  way, 
should  be,  during  the  period  of  cicatrization,  soft,  of  moderate 
temperature,  and  very  slightly  seasoned.  Hemorrhage  is  a  very 
exceptional  feature  of  this  operation,  but  if  it  should  prove  a  little 
more  free  or  persistent  than  usual  a  slight  touch  with  the  galvano- 
cautery  will  close  the  vessels,  or,  in  lieu  of  this,  3  or  4  grains  of 
the  powdered  suprarenal  gland  placed  dry  upon  the  tongue  will 
rarely  fail  to  arrest  the  flow. 

DISEASES  OF  THE  FAUOIAL  TONSILS. 

A  study  of  the  structure  of  these  glands  will  add  very  much 
to  the  completeness  and  clearness  of  our  understanding  of  their 
diseases.  In  children  they  are  usually  quite  prominent,  but  it 
is  customary  for  them  to  become  less  so  as  youth  advances,  and 
after  the  age  of  sixteen  years  the  normal  tonsil  has  either  almost 
disappeared  or  at  least  does  not  project  beyond  the  level  of  the 
faucial  pillars.  We  may  be  pretty  confident  that  they  have  no 
physiological  value  after  this  age,  and  that,  so  far  from  being 
essential  to  the  health  of  the  individual,  they  are  apt  to  become 
not  only  themselves  the  frequent  seat  of  disease,  but  avenues  for 
general  infection  as  well. 

ACUTE  LACUNAR  TONSILLITIS. 

Certain  predisposing  causes  for  this  disease  are  found  in  an 
abnormal  size  and  a  chronic  lacunar  catarrh  of  the  gland,  in  the 
lowered  vitality  and  enfeebled  tissue  resistance  of  struma,  and  in 
the  rheumatic  or  gouty  diathesis.  The  influence  of  this  latter 
factor  is  shown  particularly  in  children  by  the  fact  that  it  is  in 
those  who  suffer  from  frequent  attacks  of  urticaria  and  "growing 
pains"  that  lacunar  tonsillitis  is  most  easily  and  often  excited. 
One  or  more  of  these  in  association  with  an  exciting  cause,  such 
as  an  acute  attack  of  indigestion  or  exposure  to  a  draught  or  pro- 
longed cold,  particularly  when  fatigued,  will  be  usually  quite 
sufficient  to  bring  about  an  acute  tonsillar  inflammation.     This 
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may  attack  different  portions  of  the  gland  with  varying  degrees 
of  violence,  at  one  time  it  being  the  mucous  covering  and  the 
crypts  that  show  the  greate.st  disturbance;  while  at  another  it  is 
the  cortical  portion — the  parenchyma  of  the  gland — that  suffers 
the  most.  Though  there  is  some  slight  pathological  difference 
between  these,  vet  clinically  they  are  closely  similar,  and  the 
same  therapeutic  measures  are  of  equal  value  m  both,  so  that  we 
need  searcelv  describe  them  separately. 

Pathology. — The  pathology  of  the  disease  acquires  some  special 
interest  from  a  bacteriological  point  of  view.  The  association  of 
one  or  several  varieties  of  microorganisms  with  tonsillar  inflam- 
mation is  almost  constant,  but  investigation  has  not  yet  shown 
that  any  one  of  them  is  essentia]  to  its  development  or  is  capable 
of  conveying  it  to  another  individual  or  of  reproducing  it  in  animals. 

The  streptococci  and  the  staphylococci  are  those  most  fre- 
quently and  numerously  in  evidence,  but  we  may  also  find  a 
form  of  pneumococcns,  and,  though  rarely,  the  Ktebs-Loffler 
bacillus,  or  even  that  of  Koch. 

Symptoms. — The  symptoms  in  any  but  the  mildest  cases  are 
usually  sufficiently  characteristic  to  permit  a  diagnosis  to  be  made 
even  previous  to  inspection  of  the  throat.  The  expression  of  pain 
upon  and  the  flushing  of  the  patient's  face,  his  altered  voice  and 
indistinctness  of  articulation,  the  frequent  but  cautious  clearing 
of  the  throat,  and  the  expectoration  of  the  mucus  and  saliva 
because  of  his  desire  to  avoid  the  pain  of  swallowing,  and  finally 
the  suspension  of  nasal  breathing,  necessitating  the  half-open 
mouth — all  these  should  easily  lead  one  to  a  correct  opinion  as  to 
the  nature  of  the  disease.  Any  lingering  doubt,  however,  is 
quickly  removed  by  a  glance  at  the  throat,  and  here  the  bright 
crimson  of  the  tonsils  and  half  arches,  of  the  velum  and  pharyngeal 
walls,  the  swelling  of  the  tonsils,  and  the  distention  of  the  lacuna; 
with  masses  of  a  yellowish-white  cheesy  material — made  up  of 
epithelial  cells,  leucocytes,  cocci,  and  perhaps  some  fibrin- 
are  the  chief  objective  features.  The  appearance  of  these  plugs 
of  arrested  secretion  at  the  mouths  of  the  crypts  often  gives  rise 
to  that  diagnostic  absurdity,  "ulcerated  sore-throat."  There  is 
no  ulceration,  and  even  if  there  were,  this  would  he  a  very  slovenly 
and  inaccurate  way  of  referring  to  it.     There  may  be  some  swelling 
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and  tenderness  of  the  lymphatic  glands  of  the  neck,  but  if  present 
at  all  it  is  usually  very  slight.  The  general  systemic  disturbance  is 
commonly  quite  marked.  The  temperature  fluctuates  between 
102°  and  105°,  the  tongue  is  coated  and  the  breath  foul,  and 
there  is  frequently  considerable  headache  and  general  muscular 
aching. 

Diagnosis. — The  diagnosis  is  not  always  easy,  and,  of  course, 
our  chief  concern  will  be  to  distinguish  it  as  promptly  as  possible 
from  diphtheria.  At  first  sight  we  may  be  rather  puzzled  by  the 
resemblance,  but  closer  scrutiny  will  show  that  although  the 
lacunar  plugs  may  have  extended  somewhat  around  the  margins 
of  the  crypts,  and  perhaps  coalesced  with  adjoining  ones,  yet  that 
the  suspicious-looking  material  is  not  a  membrane,  and  that  it 
may  be  brushed  off  or  otherwise  removed  without  causing  bleed- 
ing or  uncovering  any  breach  of  tissue.  It  shows  no  disposition  to 
extend  upward  upon  the  faucial  pillars  to  the  velum  and  uvula 
or  posteriorly  to  the  pharynx.  The  coloring  of  the  inflamed 
mucous  membrane  is  also  different  in  the  two  diseases,  that  of 
acute  tonsillitis  being  brighter  and  more  energetic  in  its  appear- 
ance than  that  of  diphtheria.  The  temperature-range  in  the 
latter  disease  is  much  lower,  while  the  involvement  of  the  neigh- 
boring lymphatics  is  much  greater.  A  few  hours  are  usually  suf- 
ficient to  make  the  diagnosis  positive,  but  during  this  time  the 
patient  should  be  isolated  as  carefully  as  though  we  knew  it  to 
be  a  case  of  diphtheria.  The  evidence  afforded  by  the  exam- 
ination of  the  urine  and  culture  tests  of  the  exudate  will  of 
course  be  included  in  our  study  of  the  case. 

The  tonsillitis  accompanying  the  exanthemata,  particularly 
scarlet  fever,  is  of  this  lacunar  type,  but  the  participation  of  micro- 
organisms is  usually  much  more  marked,  the  streptococci  being 
especially  numerous  and  active. 

Prognosis. — An  uncomplicated  attack  of  acute  lacunar  tonsillitis 
invariablv  ends  in  recovery. 

Treatment. — Whatever  the  cause  of  the  inflammation  may  have 
been,  the  first  measure  employed  to  check  it  should  be  the  thorough 
evacuation  of  the  intestines.  In  children  the  effervescent  citrate 
of  magnesia  alone,  and  in  adults  calomel  or  blue  mass,  followed 
by  the  salines,  are  perfectly  satisfactory.     With  an  eye  to   the 
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existence  of  the  rheumatic  diathesis,  which,  indeed,  is  certainly 
present  in  the  majority  of  adult  cases,  we  may  give,  immediately 
upon  the  movement  of  the  bowels,  a  capsule  containing  3  grains 
each  of  salol  or  salicylate  of  soda,  phenacetine,  and  Dover's 
powder.  The  greater  the  activity  of  the  rheumatic  or  gouty 
factor  the  greater  will  be  the  relief  afforded  by  this  or  some  similar 
combination.  Given  at  first  every  hour,  it  may  be  reduced  in 
frequency  as  the  pain  and  systemic  disturbance  subside.  When 
the  rheumatic  element  is  but  slightly  in  evidence  the  following 
formula  may  be  used  in  preference  to  the  salicylate  treatment: 

1$.    Tinct  ferrl  chlor f3ij. 

Potass,  chlorat., 

Potass,  bromid &&    3ij. 

Ext.  glycyrrhizas 5j. 

Aquee q.  s.  ft.  f5vj. — M. 

S.  Two  teaspoonfuls  in  water.  Gargle  and  swallow  every  two 
or  three  hours. 

The  diet  should,  of  course,  be  almost  limited  to  milk. 

The  local  treatment  varies  somewhat  with  the  stage  of  the 
disease.  If  it  should  be  seen  in  that  of  invasion  the  application 
to  the  tonsils  of  a  40-grain  solution  of  silver  nitrate  is  quite 
often  successful  in  arresting  the  progress  of  the  inflammation. 
Guaiacol,  pure  or  in  50  per  cent,  glycerin  solution,  is  similarly 
effective,  especially  in  the  clearly  rheumatic  patient.  With  the 
exception  noted  above  gargles  should  be  discarded,  and  in  their 
place  some  form  of  astringent  and  mildly  antiseptic  lozenge 
employed.  These  may  contain  chlorate  of  potash,  alum,  borax, 
iron,  etc.  Unless  the  degree  of  constitutional  involvement  is 
very  slight  it  will  be  quite  worth  while  to  keep  the  patient  in  bed. 
The  discomfort  and  indeed  suffering  of  the  patient  will  be  very 
materially  diminished  if,  throughout  the  attack,  the  nose  and 
nasopharynx  are  cleansed  every  few  hours  with  the  Dobell  solu- 
"  tion. 

CHRONIC  LACUNAR  TONSILLITIS. 

In  varying  degrees  of  severity  this  is  an  extremely  prevalent 
affection.  It  gradually  develops  as  the  result  of  a  series  of  acute 
inflammations  of  the  tonsil,  and  is  encouraged  by  the  same  con- 
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stitutional  failings  that  predispose  to  the  acute  attacks.  In  very 
frequent  association  with  it  we  will  find  more  or  less  gastrointes- 
tinal catarrh.  It  is  not  an  essential  condition  of  the  disease  that 
the  tonsils  be  abnormally  large.  Even  in  the  contracted  fibroid 
tonsil  of  adults  we  very  often  encounter  it. 

Symptoms. — The  symptoms  are  not  at  all  aggressive  as  a  rule 
and  the  patient  himself  may  for  a  long  time  be  quite  unaware  of 
his  tonsillar  condition.  If  it  is  not  the  annoyingly  frequent 
attacks  of  acute  inflammation  that  induce  him  to  seek  relief  it 
will  usually  be  the  daily  expulsion  into  the  mouth  of  one  or  more 
of  the  lacunar  plugs.  The  nauseating,  rotten  taste  and  odor  of 
these  yellowish-white  masses  are  more  than  a  person  of  even  less 
than  ordinary  sensibility  can  endure.  When  there  are  several 
diseased  crypts  the  breath  is  almost  certain  to  be  extremely  offensive 
and  it  is  not  at  all  unusual  for  the  appetite  to  be  imparied  and 
digestion  disturbed.  In  certain  cases  one  or  more  of  the  crypts, 
owing  to  narrowing  of  their  mouths,  become  distended  to  such 
an  extent  that  considerable  pain  and  inflammation  are  excited, 
and  continue  until  the  irritating  mass  makes  its  escape.  If 
the  orifices  of  these  particular  cypts  happen  to  be  concealed  behind 
the  anterior  faucial  pillars,  or  should  they  open  into  the  supra- 
tonsillar  fossa,  or  along  the  posterior  border  of  the  gland,  they 
may  and  often  do  entirely  escape  detection  by  the  ordinary  methods 
of  examination.  The  faucial  pillars  should  therefore  be  drawn 
aside  by  a  blunt  hook,  the  supratonsillar  fossa  exposed  by  some 
similar  manoeuvre,  or  by  making  the  patient  gag,  and  finally 
the  posterior  border  of  the  gland  examined  by  means  of  one  of 
the  smaller  laryngeal  mirrors. 

Treatment. — The  removal  of  the  tonsil  would  of  course  be  the 
most  radical  and  expeditious  means  of  cure,  but  this  is  not  always 
practicable,  even  should  there  be  no  objection  from  the  patient. 
In  lieu  of  this,  therefore,  our  endeavor  will  be  to  thoroughly  empty 
and  cleanse  each  diseased  lacuna  and  to  restore  it  to  its  normal 
calibre.  While  we  are  gradually  accomplishing  this  we  should 
at  the  same  time  treat  with  equal  activity  the  nasopharyngeal 
and  the  gastro-intestinal  catarrh  that  almost  invariably  coexist 
and  do  much  to  perpetuate  the  tonsillar  disease.  Various  instru- 
ments are  employed  for  the  purpose  of  emptying  the  crypts.     A 
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number  of  spoons,  hooks  and  curettes  have  been  devised,  and 
there  Ls  no  occasion  for  devising  any  more.  The  one  that  I  have 
used  for  a  number  of  years  with  entire  satisfaction  is  the  blunt 

ring  ear-curette  of  Buck.     This  can  be  dipped  down  to  the  very         ft 

bottom  of  the  different  lacume  and  the  accumulated  secretion  I—- 
lifted  out  with  but  little  difficulty.  This  done,  a  wisp  of  cotton J  i 
should  be  wrapped  around  the  applicator,  moistened  with  one  of 
the  iodine  solutions  (page  102),  and  then  introduced  within  the 
empty  crypt  and  applied  to  its  walls  with  some  little  friction.  A 
few  repetitions  of  this  treatment  will  check  the  loo  rapid  epithelial 
desquamation  and  the  exudation  of  lymphoid  cells,  will  stimulate 
the  relaxed  tissues  to  contraction  and  prevent  any  refilling  of  the 
crypts.  In  obstinate  eases  success  may  at  times  only  be  gained 
through  the  obliteration  of  one  or  more  of  the  dilated  lacunar.  This 
is  best  accomplished  by  means  of  chromic  acid  fused  upon  the 
applicator  or  by  a  suitable  electrode  connected  with  a  galvano- 
cautery  battery. 

In  order  that  the  treatment  of  this  disease  may  not  be  pro- 
longed indefinitely  anil  the  patience  of  both  physician  and  patient 
exhausted,  it  will  be  necessary  to  make  the  preliminary  examination 
of  the  tonsil  absolutely  thorough.  Ever)"  portion  of  the  gland 
should  be  searched,  ever}'  furrow  and  fold  carefully  explored  for 
the  hidden  mouths  of  any  lacuna?.  It  Is  only  by  thoroughness 
of  cleansing  and  local  medication  that  we  can  hope  to  conquer 
within  a  reasonably  short  time  this  very  persistent  disease. 

ACUTE   PERITONSILLITIS. 

Quinsy  -Peritonsillar  Abscess. 
We  may  gather  from  its  title  both  the  site  of  this  disease  and 
the  tissue  that  is  involved  in  the  inflammation.  Although  there 
may  be  more  or  less  vascular  disturbance  within  the  tonsil  itself, 
yet  the  intensity  of  the  inflammatory  process  is  expended  upon 
the  cellular  tissue  external  to  and  above  it.  Infection  may  and 
probably  often  does  occur  through  the  medium  of  the  tonsillar 
lymphatics,  but  whether  it  reaches  the  cellular  tissue  by  this  route, 
or  whether  it  is  carried  thither  by  the  bloodvessels,  the  primary 
seat  of  the  inflammation  is  certainly  external  to  and  not  within 
the   tonsil.     Probahly   the   gouty    or   rheumatic   diathesis   is    as 
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strongly  predisposing  to  this  affection  as  to  the  strictly  tonsillar 
inflammations,  perhaps  even  more  so;  but  an  additional  and 
very  active  contributing  factor  to  the  occurrence  of  this  disease 
is  a  state  of  lowered  general  vitality,  one  effect  of  which  is  an 
enfeebled  tissue  resistance.  It  is  in  those  who  have  been  over- 
worked, or  who  have  suffered  from  some  prolonged  anxiety  or 
other  nervous  strain,  or  who  have  been  indulging  to  excess  in 
some  form  of  dissipation,  that  a  peritonsillitis  is  most  apt  to  occur 
upon  exposure  to  an  exciting  cause.  In  the  larger  number  of 
cases  this  latter  is  the  chill  that  follows  exhaustion  of  the  avail- 
able heat  within  the  body  as  the  result  of  exposure  to  dampness 
or  cold.  No  doubt  bacterial  infection  plays  a  frequent  and 
prominent  part  in  the  production  of  this  inflammation,  and  it  is 
in  these  cases  particularly  that  the  process  is  apt  to  terminate  in 
suppuration  and  abscess  formation. 

Symptoms. — Those  who  have  had  a  single  personal  experience 
with  this  disease,  or  who  have  had  the  opportunity  of  observing 
an  attack  in  someone  else,  will  need  no  description  of  its  symp- 
toms. The  suffering,  indeed  the  agony  of  the  patient,  extending 
perhaps  over  several  days,  will  make  an  indelible  impression  upon 
the  memory.  There  is  always  a  preliminary  chill,  often  severe 
enough  to  be  termed  a  rigor,  followed  by  febrile  disturbance  of 
varying  degree  and  a  sense  of  profound  malaise.  The  local 
symptoms  are  early  in  their  appearance,  one  side  of  the  throat 
becoming  uneasy,  stiffened,  and  the  seat  of  a  dull  ache.  The 
pain  rapidly  increasing  in  intensity,  swallowing  becomes  almost 
unendurable,  and  the  saliva,  secreted  in  great  excess,  is  allowed 
to  flow  from  the  mouth.  The  lower  jaw  is  at  times  almost  immo- 
bilized, and  it  may  be  so  tightly  closed  that  we  cannot  obtain  a 
satisfactory  view  of  the  inflamed  structures.  The  voice  is  thick 
and  guttural,  at  times  almost  suppressed,  and  there  is  no  attempt 
at  articulation.  Groans  are  about  the  only  sounds  that  come 
from  the  patient.  The  tongue  quickly  acquires  a  thick,  pasty 
coating,  and  the  breath  becomes  extremely  offensive.  Anorexia 
is  complete  and  constipation  the  rule.  During  the  first  day  or 
two  of  the  attack  inspection  shows  the  half  arches  of  one  side  to 
be  reddened  and  swollen  and  a  deep  and  rapidly  increasing  flush 
upon  the  lateral  half  of  the  soft  palate.     Bulging  of  this  above 
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and  external  to  the  tonsils  occurs,  and  the  tonsil  is  pushed  inward 
and  perhaps  beyond  the  middle  line  of  the  fauces.  The  gland 
itself,  however,  although  reddened,  is  not  necessarily  swollen  to 
any  extent,  and  a  moment's  scrutiny  will  show  that  it  is  not  the 
centre  of  disturbance. 

Pathology. — The  pathology  is  that  of  inflammation  occurring 
in  any  other  cellular  tissue. 

Diagnosis. — The  diagnosis  can  scarcely  present  any  difficulty. 
The  examination  of  the  throat,  the  history  of  the  attack,  and  the 
statement,  usually  forthcoming,  that  it  has  been  preceded  by  one 
or  several  similar  attacks,  are  quite  sufficient  as  a  rule,  to  assure 
us  of  its  nature. 

Prognosis. — The  prognosis,  in  the  absence  of  any  complicating 
circumstances,  is  entirely  favorable. 

Treatment. — If  the  patient  is  seen  within  the  first  twenty-four 
or  thirty-six  hours  of  the  attack  it  is  quite  worth  while  making 
the  attempt  to  prevent  the  advance  of  the  inflammation  to  the 
point  of  suppuration.  If  the  patient  can  be  prevailed  upon  to 
remain  in  bed  so  much  the  better.  Free  purgation  is  obtained, 
and  then  generous  doses  of  the  salicylates  in  combination,  per- 
haps, with  phenacetine  and  Dover's  powder,  arc  administered  as 
in  acute  lacunar  tonsillitis.  One  drop  of  the  tincture  of  aconite, 
given  every  half-hour,  will  be  of  additional  value.  As  for  local 
treatment,  the  external  application  of  cold  by  means  of  ice-bags 
or  the  Leiter  coil  is  very  often  entirely  successful  in  arresting  the 
disease.  The  only  direct  application  to  the  tonsillar  region  that 
is  of  real  and  decided  value  is  guaiacol  combined  with  an  equal 
quantity  of  glycerin  or  almond  oil.  This,  repeated  two  or  three 
times  in  the  twenty-four  hours,  will  often  prove  surprisingly 
effective.  The  Dobell  solution  should  be  frequently  sprayed 
into  the  nose,  in  order  that  both  it  and  the  nasopharynx  may  be 
kept  free  from  mucus.  If  it  is  evident,  however,  that  it  is  too 
late  for  us  to  avoid  suppuration  we  should  do  all  that  we  can  to 
hasten  it.  Heat  in  the  form  of  poultices  should  be  substitute'! 
for  the  ice-bags,  and  the  mouth  may  be  frequently  rinsed  with 
hot  water  if  pain  prohibits  its  use  as  a  gargle.  The  point  at 
which  we  most  frequently  discover  the  approach  of  pus  to  the 
surface  is  about  half  an  inch  external  to  the  base  of  the  uvula. 
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The  moment  that  pus  can  be  discovered  by  the  eye  or  soften- 
ing be  detected  by  the  fingers  a  6  or  8  per  cent,  solution  of  co- 
caine should  be  brushed  over  the  mucous  membrane  and  a  suffi- 
ciently deep  and  free  incision  made  to  permit  of  the  emptying  of 
the  abscess.  The  pus  is  apt  to  be  rather  thicker  than  in  an 
ordinary  abscess,  and,  therefore,  a  mere  puncture  will  be  of  very 
little  value.  As  a  matter  of  prudence  the  knife  should  be  intro- 
duced with  its  cutting  edge  turned  inward,  but  there  is  really 
very  little  danger  of  wounding  the  large  vessels,  since  they  are 


Usual  position  and  extent  of  Ineis-  Position  of  Incision  when  abscess 

Jon  of  peritonsillar  abscess.  (Laurens.)       points  In  posterior  tonsillar  pillar. 
(Laurens.) 

pushed  so  far  outward  and  backward  by  the  collection  of  pus  as 
to  be  quite  out  of  harm's  way.  When  emptied  the  abscess  cavity 
may  be  syringed  with  an  antiseptic  solution  and  the  poultices  and 
hot-water  gargling  continued  for  a  few  hours.  Convalescence  is, 
as  a  rule,  wonderfully  prompt. 

With  the  termination  of  the  attack  prophylaxis  should  be 
furthered  by  the  removal  of  tonsils  that  are  at  all  hypertrophied 
or  that  show  any  evidence  of  chronic  lacunar  catarrh. 

HYPERTROPHY  OF  THE  TONSILS. 
This  may  be  found  in  infants  as  a  congenital  abnormality,  and 
in  children  and  in  adults  as  the  result  of  chronic  inflammatory 
change  induced  by  repeated  attacks  of  acute  inflammation.  At 
different  ages  and  under  varying  diathetic  conditions  the  partia- 
ular  portion  of  the  glandular  structure  that  is  chiefly  involved  in 
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the  overgrowth  may  vary,  but  it  is  of  no  practical  advantage  to 
give  a  fictitious  importance  to  this  variation  by  indulging  in  classi- 
fications. A  very  simple  distinction  is  that  which  is  based  upon 
the  density  of  the  enlarged  gland,  it  being  in  children  quite  soft, 
because  of  the  lymphoid  or  cellular  nature  of  the  hyperplasia, 
while  in  adults  it  is  much  more  resistant  because  of  the  presence 
of  a  large  proportion  of  fibrous  tissue. 

Symptoms. — The  symptoms  occasioned  by  tonsillar  hypertrophy 
affect  the  character  of  the  voice,  the  ease  of  deglutition,  the  res- 
piration— mouth  being  substituted  for  nasal  breathing — the  in- 
tegrity of  the  special  senses  of  smell,  taste,  and  hearing,  and, 
finally,  mental  activity  as  well  as  the  general  health.  Exami- 
nation of  the  enlarged  glands  will  reveal  their  size,  their  vascu- 
larity, and  the  presence-  or  absence  of  lacunar  catarrh.  The  use 
of  the  probe,  or,  better,  the  finger,  will  disclose  their  degree  of 
hardness  and  give  us  a  hint  as  to  the  best  method  of  treatment. 

Treatment. — The  choice  of  treatment  lies  between  the  gradual 
reduction  of  the  hypertrophied  tonsil  by  means  of  electrolysis,  the 
galvano-cautery,  or  the  tonsillar  punch,  and  its  immediate  removal 
by  the  tonsillotome,  the  hot  or  cold-wire  snare,  or  the  knife.  Let 
us  clearly  understand  one  thing  at  the  outset — that  a  chronically 
diseased  or  enlarged  tonsil  is  not  only  of  no  physiological  value, 
but  that  it  is  objectionable  in  itself  and  a  menace  to  the  safety 

Fig.  83 


Mathieu's  tonsillotome 

of  its  possessor  should  he  be  exposed  to  almost  any  of  the  infec- 
tious diseases.  The  superstitions  concerning  certain  injurious 
results  that  have  been  said  to  ensue  upon  tonsillotomy  are  almost 
beneath  notice.  It  is  only  because  there  are  still  a  few  people 
ignorant  enough  to  oppose  the  operation  on  the  ground  that  it 
may  occasion  loss  of  the  voice,  increased  liabilities  to  colds,  or 
arrest  of  sexual  development  that  we  should  be  prepared  to  show 
the  absurdity  of  such  contentions.  Nothing  but  benefit  can 
follow  the  removal  of  diseased  tonsils,  while  much  that  is  serious 

17 
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and  even  dangerous  may  proceed  from  their  retention.  In  chil- 
dren their  removal  is  so  easily,  safely,  and  satisfactorily  accom- 
plished by  means  of  the  Mathieu  tonsillotome  that  we  need 
scarcely  consider  any  other  method.  The  glands  may  be  enor- 
mously largo  actually  in  contact,  perhaps,  with  one  another — 
but  they  are  invariably  soft  and  only  slightly  vascular,  and  the 
operation  possesses  no  danger  and  only  such  difficulties  as  may 
proceed  from  the  child's  resistance.  These  latter  may  be  mini- 
mized by  patience  and  tact  on  the  part  of  the  operator.  The 
child  need  not  know  just  what  is  to  be  done.  If  the  operator  has 
any  gentleness  of  manner  and  touch  he  can  usually  cocainize  the 
borders  of  the  tonsil  with  a  4  per  cent,  solution  without  encoun- 
tering any  opposition;  and,  this  having  been  done,  it  is  simply  a 
matter  of  quickness  and  dexterity  to  slip  the  tonsillotome  back 
into  the  throat,  to  encircle  with  it  the  enlarged  gland,  and,  press- 
ing this  inward  by  the  free  hand  below  the  angle  of  the  jaw,  to 
cut  it  off  as  close  to  its  base  as  possible.  (Fig.  84.)  Skill  and 
Fio.  m.  speed   will   come  with  practice,  and  they 

will  come  so  much  the  sooner  if  the 
student  will  dismiss  from  his  mind  any 
dread  of  inflicting  injury  upon  the  patient. 
One  of  the  greatest  virtues  of  the  Mathieu 
instrument  is  the  almost  absolute  protec- 
tion that  it  affords  the  patient  against 
injury  that  might  otherwise  result  from 
awkwardness  or  carelessness  upon  the  part 
Removal  of  tonsil  with  of  the  operator.  It  is  not  at  all  infrequent 
tonsillotomy  for  tne  anterior  faucial   pillar  to   be   ad- 

herent to  the  enlarged  gland  and  to  cover  quite  a  large  portion 
of  it.  When  this  condition  is  present  it  is  a  necessary  prelimi- 
nary to  the  operation  that  the  adhesions  be  divided,  the  pillar 
pushed  aside,  and  the  tonsil  thoroughly  exposed.  If  both  tonsils 
are  to  be  excised  it  is  better  to  make  one  operation  of  it,  so  as  to 
have  but  one  sore  throat;  but  if  the  child  is  not  only  unwilling 
to  have  the  second  removed,  but  is  uncontrollable,  we  may  be 
compelled  to  wait  a  few  days  before  completing  the  operation, 
and  then  to  call  to  our  aid  nitrous  oxide  gas  or  ether.  Hemor- 
rhage, though  it  may  be  brisk  for  a  few  moments,  is  of  very  brief 
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duration.  For  the  two  or  three  days  succeeding  (he  operation  the 
throat  may  be  rather  painful,  and  the  diet  should  be  restricted  to 
soft  and  unirritating  articles  of  food,  which  should  be  given  cool 
or   only   slightly    warmed. 

In  removing  the  fibroid  tonsil  of  the  adult  it  may  be  as  well  to 
recognize  the  possibility  of  severe  hemorrhage,  however  remote 
that  possibility  may  lie.  My  own  experience  has  not  as  yet 
afforded  me  an  instance  of  it;  indeed,  I  have  never  even  had 
occasion  to  resort  to  anything  of  a  styptic  nature.  Nevertheless, 
if  there  should  be  any  reason  to  suspect  the  existence  of  a  hemor- 
rhagic tendency  we  may  use  the  snare  instead  of  the  guillotine, 
or,  if  the  tonsil  is  not  of  any  great  size,  we  may  remove  it  piece- 
meal by  means  of  the  tonsil  punch.  The  reduction  of  this  type 
of  tonsil  by  the  method  of  repeated  gal va no-cauterization  is  very 
tedious  and  very  painful  and  is  altogether  objectionable. 

MYCOSIS   TONSILLARIS. 

Although  comparatively  infrequent,  this  is  a  disease  that  the 
general  practitioner  should  be  prepared  to  recognize.  It  is  char- 
acterized by  the  growth  in  the  fauces  of  one  or  more  of  the 
several  varieties  of  leptothrix.  This  is  seldom  limited  to  the 
faucial  tonsils,  but  is  usually  equally  luxuriant  upon  the  base  of 
the  tongue  and  the  lateral  and  posterior  walls  of  the  oropharynx. 
When  abundant — and  it  has  usually  become  so  before  it  attracts 
the  patient's  notice — the  appearance  of  the  throat  is  quite  unique. 
It  is  thickly  studded  with  minute  white  rods  or  tufts,  which  pro- 
ject some  little  distance  above  the  surface  of  the  membrane. 
They  are  usually  discrete,  though  at  times  quite  closely  grouped. 
They  grow  from  the  lacutue  of  the  faucial  and  lingual  tonsils  and 
from  the  lymphoid  follicles  distributed  so  plentifully  throughout 
the  pharyngeal  mucous  membrane. 

Etiology. — Little  that  is  definite  is  known  concerning  the  eti- 
ology of  this  disease.  Nothing  of  a  diathetic  nature  seems  to 
favor  its  occurrence;  indeed,  many  of  those  who  have  it  quite 
well  developed  are  in  most  excellent  genera!  health.  Local  con- 
ditions which  are  usually  coexistent  are  chronic  lacunar  catarrh 
of  the  tonsils  and  chronic  follicular  pharyngitis;  but  what  the 
relation  is,  if  any,  between  the  catarrh  and  the  growth  of  the 
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fungus  has  not  as  yet  been  traced.  At  one  time  the  microscope 
will  show  the  filaments  grouped  in  bundles,  and  at  another  scat- 
tered, without  any  appearance  of  arrangement,  among  epithelial 
cells,  cocci,  and  granular  dSbris. 

Symptoms. — That  the  symptoms  occasioned  by  this  disease  are 
scarcely  noticeable  is  evidenced  by  the  fact  that  it  may  exist  for  a 
very  long  time  without  the  patient  being  at  all  aware  of  it.  It 
is  often  discovered  purely  by  accident,  and  it  is  not  unlikely  that 
a  number  of  cases  occur  and  get  well  of  themselves  without  ever 
being  recognized,  so  that  we  are  quite  in  the  dark  as  to  the  actual 
frequency  of  the  disease.  The  throat  may  be  a  little  irritable  or 
oversensitive,  or  the  patient  may  be  conscious  at  times  of  a 
tickling  or  scratching  sensation,  as  though  from  the  presence  of  a 
foreign  body.  Beyond  this,  however,  there  is  seldom  anything 
worth  mentioning  unless  it  be  that  throats  within  which  this 
fungus  is  growing  seem  somewhat  more  liable  to  attacks  of  acute 
catarrhal  inflammation. 

Treatment. — Treatment  is  rather  unsatisfactory,  because  we 
know  of  nothing  that  has  a  specifically  antagonistic  effect  upon 
the  leptothrix.  The  effort  to  free  the  throat  from  it  is  always  a 
prolonged  one,  and  very  often  the  patient  will  discontinue  his 
visits  before  success  is  even  in  sight.  The  method  that  I  have 
found  to  be  most  commonly  and  quickly  effective  is  to  first  co- 
cainize with  the  applicator  the  faucial  mucous  membrane,  and 
then,  with  a  Buck's  sharp  ear-curette,  to  go  over  the  entire  area 
upon  which  the  fungus  is  implanted.  Every  little  rod  and  tuft 
and  path  of  the  growth  is  scraped  away  as  completely  as  pos- 
sible, and  then  the  points  from  which  they  have  grown  touched 
and  pretty  firmly  rubbed  with  an  applicator,  the  cotton  tip  of 
which  is  wet  with  the  pure  tincture  of  the  chloride  of  iron.  The 
success  of  this  or  of  any  of  the  many  remedies  that  have  been 
suggested  depends  entirely  upon  the  perseverance  and  thorough- 
ness with  which  it  is  applied  to  the  diseased  membrane.  Even 
with  the  greatest  care,  however,  the  cure  of  a  well-developed  case 
in  less  than  six  weeks  or  two  months  will  be  a  credit  to  the  practi- 
tioner. The  galvano-cautery  is  not  a  bit  better  than  several 
other  remedies  that  are  less  heroic  as  well  as  less  offensive  to  the 
patient,  and  I  do  not  advocate  it. 
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NEOPLASMS  OF  THE  FAUCIAL  TONSILS. 

Those  of  a  benign  nature  belong  almost  without  exception  to 
one  of  these  four  varieties — lymphomata,  fibromata,  papillomata, 
or  angiomata.  Ordinary  surgical  principles  apply  to  their  treat- 
ment. 

Malignant  growths,  in  the  light  of  recent  investigation,  may 
be  classified  under  epitheliomata  and  sarcomata,  the  first  of  these 
including  the  squamous,  alveolar,  and  columnar  types,  while  the 
latter  comprise  the  round  and  the  spindle-celled  varieties  and  the 
lymphosarcomata  and  angiosarcomata. 

With  reference  to  these  cancerous  affections  of  the  tonsils  I 
shall  only  call  attention  to  the  diagnostic  points  between  them 
and  syphilitic  diseases  of  the  glands.  In  the  absence  of  a  reliable 
and  sufficient  history  for  the  purpose  of  diagnosis  we  may  note 
that  the  ulcerative  manifestations  of  late  syphilis  are  attended 
with  very  little  if  any  pain,  and  that  the  act  of  swallowing  is 
never  interfered  with  by  any  degree  of  suffering.  The  sympa- 
thetic glandular  enlargement  is  usually  trivial,  and  there  is  no 
tenderness  worth  mentioning.  Hemorrhage  is  extremely  rare, 
and  the  general  nutrition  is  seldom  noticeably  impaired.  In 
cancer,  however,  severe  pain  is  constantly  present,  and  is  so  in- 
tensified by  efforts  at  deglutition  that  this  act  becomes  impos- 
sible. As  a  consequence,  serious  loss  of  flesh  is  rather  an  early 
symptom.  Moreover,  examination  of  the  throat  reveals  an 
unmistakable  new-growth,  although  this  may  have  undergone 
extensive  destruction  by  ulceration.  The  neighboring  lymphatic 
glands  are  invariably  infiltrated  and  indurated,  and  are  usually 
but  little  less  painful  than  the  disease  tissue  itself.  Hemorrhage 
is  apt  to  be  frequent  and  profuse.  Finally,  suitable  treatment 
will  quickly  control  a  syphilitic  process,  while  one  that  is  can- 
cerous will  defy  the  most  judicious  and  energetic  measures. 

THE  LINGUAL  TONSIL. 

It  is  very  seldom  that  the  little  collection  of  adenoid  tissue  at 
the  base  of  the  tongue  that  has  been  dignified  with  the  name  of 
the  lingual  tonsil  will  demand  any  special  attention  as  the  result 
of  disease.  It  is  subject  in  very  minor  degree  to  the  same  dis- 
eases that  affect   the  faucial   and   pharyngeal   tonsils,   and   it  is 
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usually  involved  in  conjunction  with  them,  but  so  slightly,  as  a 
rule,  that  it  does  not  require  that  treatment  should  be  addressed 
directly  to  it.  If  enlarged  it  should  be  reduced  by  applications 
of  tinct.  ferri  chlor.,  a  20-grain  solution  of  zinc  chloride,  or  cau- 
terization with  chromic  acid.  If  these  fail  its  removal  may  be 
effected  by  the  cold  snare  or  by  a  specially  devised  tonsillotome. 
Quite  an  obstinate  and  abundant  haemoptysis  may  now  and 
then  be  occasioned  by  a  varicose  condition  of  the  veins  at  the  base 
of  the  tongue.  In  the  laryngeal  mirror  they  can  be  seen  dilated 
and  tortuous,  and  at  times  the  leakage  of  blood  may  be  detected. 
The  touching  of  these  a  few  times  with  the  pure  tincture  of  iron 
usually  results  in  their  contraction,  but  should  they  persist  the 
galvano-cautery  is  here  admirable  and  infallible. 

ULCERO-MEMBRANOUS  FAUCITIS  AND  STOMATITIS. 

The  disease  thus  entitled  is  given  separate  description,  because 
its  chief  etiological  factor  is  popularly  supposed  to  be  a  special 
bacillus,  fusiform  in  shape  and  usually  associated  with  a  long 
spirillum.  Among  several  other  names  that  have  been  given  to 
the  disease,"  Vincent's  angina "  is  one  that  is  entirely  inappropriate, 
since  Vincent's  description  of  it  followed  by  some  years  that  of 
Rauchfus  who  was  the  first  to  call  attention  to  it  in  1893.  It  is  a 
disease  of  comparatively  early  life,  the  first  two  decades  covering 
the  large  majority  of  cases,  and  the  oral  and  faucial  hyperemia 
that  attends  dentition,  the  frequent  gastro-intestinal  disturbances 
of  childhood  and  youth,  and  the  infectious  fevers,  seems  to  be  an 
active  predisposing  cause.  Carious  and  tartar  covered  teeth  and 
chronic  lacunar  catarrh  of  the  tonsils  also  exert  a  similar  favoring 
influence.  The  supposedly  specific  organisms  already  mentioned 
are  said  to  be  always  present  and  are  best  demonstrated  by  smear 
preparations  made  directly  from  the  characteristic  lesions  of  the 
disease. 

The  usual  location  of  the  affection  is  upon  the  gums  and  upon 
the  borders  or  surface  of  the  tonsils.  Occasionally  it  extends  from 
these  points  and  attacks  the  edges  of  the  tongue,  the  soft  palate 
or  the  walls  of  the  pharynx.  Pathologically,  it  is  marked  by  a 
preliminary  stage  of  congestion  and  oedema,  this  being  succeeded 
by  the  membranous  exudate,  and  this,  in  most  cases,  by  shallow 
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or  deep  ulceration.  The  pseudomembrane  is  not  so  very  much 
unlike  that  of  diphtheria  in  its  appearance,  but  it  is  of  less  density 
and  is  much  more  readily  removed.  When  it  is  of  comparatively 
recent  formation  there  will  be  found  beneath  it  a  superficially 
eroded  surface  and  from  this  there  will  be,  perhaps,  some  slight 
oozing  of  blood.  The  membrane  very  promptly  reappears  and 
as  the  disease  progresses  the  erosion  becomes  an  ulcer,  at  times  a 
deep  and  destructive  one.  As  a  rule  there  is  more  or  less  swelling 
of  the  submaxillary  and  retro-maxillary  glands,  but  it  is  seldom 
that  this  terminates  in  suppuration.  The  duration  of  the  disease 
is  greatly  influenced  by  local  and  general  conditions  and  may  vary 
from  one  to  six  weeks. 

Depending  upon  its  severity,  the  symptoms  may  be  prominent 
or  so  insignificant  as  to  be  unnoticed.  Ordinarily  there  is  some 
throat  discomfort  and  at  times  dysphagia  and  odynphagia.  Very 
often,  also,  there  is  salivation  and  with  it  a  coated  tongue  and  an 
offensive  breath.  Systemic  disturbance  is  not  at  all  unusual  and 
is  expressed  by  a  sense  of  malaise,  anorexia,  nausea,  constipation 
or  diarrhoea,  abdominal  pain,  headache,  and,  not  uncommonly, 
moderate  elevation  of  temperature. 

The  frequency  of  the  disease  is  probably  greatly  underestimated 
because  of  the  very  general  unfamiliarity  with  it  and  the  naturally 
consequent  failure  to  recognize  it.  There  can  be  no  certainty 
of  diagnosis  without  the  aid  of  the  microscope.  Smear  prepara- 
tions made  directly  from  the  seat  of  disease  are  usually. much  more 
satisfactory  than  the  results  obtained  from  culture  media.  The 
characteristic  organisms  are  best  stained  with  carbol-fuchsin. 

Treatment. — In  the  treatment  of  the  disease  the  internal  admin- 
istration of  chlorate  of  potash  has  been  shown  to  exert  a  very 
distinct  controlling  effect.  Locally,  the  vigorous  application  of 
hydrogen  dioxide  is  of  value  because  of  the  anaerobic  character  of 
the  organisms.  Following  the  thorough  cleansing  of  the  lesions 
with  this,  the  application  of  a  4  or  6  per  cent,  solution  of  silver 
nitrate  will  usuallv  not  onlv  arrest  the  extension  of  the  ulcerative 
process,  but  will  promote  granulation. 


CHAPTER  XIL 

DISEASES  OF  THE  PHARYNX. 
ACUTE  CATARRHAL  PHARYNGITIS. 

Although  comparatively  infrequent,  there  are  times  when 
inflammation  is  almost  strictly  limited  to  the  pharynx.  As  a 
rule,  however,  there  is  associated  with  it  similar  disturbance  of 
the  nasopharynx  and  the  faucial  region.  There  is  quite  a  large 
number  of  conditions  which  predispose  the  pharynx  to  this  simple 
acute  inflammation,  but,  instead  of  giving  a  list  of  them,  we  may 
epitomize  the  matter  by  stating  that  whatever  contributes  to  the 
development  and  maintenance  of  a  chronic  irritative  hyperemia 
of  the  pharyngeal  mucous  membrane  will  thereby  do  much  to 
increase  its  liability  to  acute  inflammatory  disturbance.  Chronic 
gastro-intestinal  catarrh,  with  its  attendant  constipation  and 
auto-intoxication;  occupations  which  involve  exposure  to  irritating 
dusts  or  gases;  sufficient  nasal  obstruction  to  compel  mouth- 
breathing;  certain  diathetic  states,  particularly  those  of  gout  and 
rheumatism;  and,  finally,  the  intemperate  use  of  alcohol  or  tobacco 
— these  are  some  of  the  more  prominent  predisposing  causes  of 
acute  pharyngitis.  The  exciting  causes  are  the  same  as  those 
which  provoke  inflammation  in  the  adjoining  cavities. 

Symptoms. — There  is  no  occasion  for  describing  separately 
the  several  varieties  of  acute  pharyngitis.  The  simple,  the  infec- 
tious, the  rheumatic,  the  membranous  are  all  closely  similar  to 
one  another  in  their  general  features;  and  though  there  are  certain 
pathological  points  of  distinction,  their  general  course  is  largely 
the  same.  The  earliest  symptom  is  usually  a  sensation  of  dryness 
or  stiffness  of  the  throat,  and  this  becomes  not  only  the  more 
noticeable  upon  swallowing,  but  there  may  be  added  to  it  more 
or  less  pain,  which  increases  until  the  attack  reaches  its  height. 
The  voice  is  not  necessarily  husky,  nor  is  it  at  all  enfeebled,  but 
there  is  a  distinct  alteration  in  its  quality.     Cough,  if  present, 
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is  of  rather  mild  character,  and  is  dry  and  irritative  without  being 
painful.  With  the  progress  of  the  disease  the  early  dryness  of 
the  mucous  membrane  is  supplanted  by  a  reestablishment  of 
secretion,  this  at  first  being  thick  and  scanty,  but  later  more  fluid 
and  abundant,  and  perhaps  muco-purulent.  Inspection  during 
the  stage  of  invasion  of  the  simple  variety  of  inflammation  discovers 
an  evenly  diffused  bright  redness  of  the  mucous  membrane,  which 
is  dry  and  of  glazed  appearance  and  is  evidently  somewhat  swollen 
by  the  vascular  engorgement  and  submucous  infiltration.  The 
rheumatic  type  of  the  disease  is  usually  marked  by  a  special 
involvement  of  the  lateral  walls  of  the  pharynx,  often  leading  to 
the  term  pharyngitis  lateralis,  by  intensified  redness  in  this  situa- 
tion and  by  an  extraordinary  amount  of  pain.  The  violent  pain 
of  this  form  of  the  disease  quite  often  precedes  by  a  day  or  two  the 
appearance  of  the  inflammation  upon  the  surface.  Membranous 
pharyngitis  is,  of  course,  characterized  by  the  exudate,  which  may 
be  either  of  a  simple  croupous  nature  or  diphtheritic.  In  the 
former  the  streptococcus  is  not  infrequently  found  in  some  abun- 
dance, but  its  presence  is  probably  incidental  to  rather  than 
causative  of  the  disease. 

Pathology. — The  pathology  differs  in  no  important  particular 
from  that  of  inflammation  of  the  mucous  membranes  in  other 
situations.  With  the  exception  of  the  diphtheritic  form  of  pharyn- 
gitis, the  others,  if  uncomplicated,  are  of  uniformly  favorable 
prognosis. 

Treatment. — The  general  treatment  is  usually  clearly  indicated 
by  the  character  of  the  inflammation.  In  any  of  the  types  moderate 
catharsis  is  an  excellent  preliminary  to  all  other  treatment.  Follow- 
ing this  the  simple  sthenic  variety  will  be  moderated  by  a  vascular 
depressant  like  aconite  or  gelsemium;  the  rheumatic  by  the  salicy- 
lates, with  the  addition,  perhaps,  of  an  anodyne  to  control  the 
intense  pain;  the  septic  or  infectious  by  those  remedies — quinine, 
iron,  strychnine,  etc. — that  counteract  the  effects  of  toxaemia. 
Local  treatment  may  varv  somewhat  with  the  violence  of  the 
inflammation,  but  the  frequent  and  thorough  cleansing  of  the  nose 
and  nasopharynx,  as  well  as  the  pharynx  itself,  by  the  alkaline 
spray  is  of  first  importance.  After  all  mucus  has  been  removed 
from  the  pharynx  by  this  solvent  spray,  the  very  gentle  mopping 
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of  the  surface  with  a  silver  nitrate  solution  of  from  30  to  60  grains 
to  the  ounce  will  lessen  the  vascular  engorgement  and  give  much 
relief  to  the  patient.  It  may  be  used  twice  daily.  Gargles  have 
already  been  condemned,  and  in  their  stead  the  lozenge  or  throat 
pastille  will  be  found  very  satisfactory.  An  astringent  sedative 
combination  made  up  with  licorice  or  gelatin  will  favorably  affect 
both  the  duration  and  discomfort  of  the  attack.  Cocaine,  chlorate 
and  bromide  of  potash,  tincture  of  iron,  muriate  of  ammonia, 
rhatany,  alum,  and  many  other  similar  remedies  may  serve  as 
ingredients  of  the  lozenge.  From  the  commencement  of  the 
disease  until  convalescence  is  well  advanced  the  diet  should  be 
as  bland  and  unirritating  as  possible.  Nothing  requiring  masti- 
cation should  be  allowed,  and  everything  in  the  way  of  piquant 
seasoning  prohibited.  As  a  matter  of  course,  smoking  and  drink- 
ing must  be  suspended,  and  the  less  the  voice  is  used  the  less  will 
be  the  danger  of  extension  of  the  inflammation  to  the  larynx. 

CHRONIC  PHARYNGITIS. 

Granular,  Follicular,  or  Herpetic  Pharyngitis:  Clergyman's  Sore- 
throat.     Atrophic  Pharyngitis,  Pharyngitis  Sicca. 

All  the  above  names  are  employed  to  designate  at  different 
stages,  or  according  to  the  predominance  of  certain  pathological 
features,  one  and  the  same  disease.  For  practical  purposes  we 
may  ignore  the  hair-splitting  distinctions  that  the  several  qualify- 
ing adjectives  indicate,  and  assume  that  the  term  chronic  pharyn- 
gitis will  cover  them  all. 

The  chronic  catarrhal  process  may  gradually  develop  as  the 
result  of  a  number  of  acute  attacks,  each  of  which  has  left  its 
imprint  upon  the  mucous  membrane  in  the  shape  of  a  certain 
degree  of  persistent  vascular  dilatation.  Diathetic  influences 
are  also  to  be  frequently  reckoned  with  in  studying  the  causation 
of  the  disease,  and  other  etiological  factors  are  to  be  found  in  the 
patient's  occupation,  his  vices,  and  all  matters  that  may  be  included 
under  the  term  personal  hygiene.  Chronic  nasal  or  nasopharyn- 
geal disease,  with  perhaps  the  accompanying  necessity  for  mouth - 
breathing,  will  inevitably  lead  to  secondary  disturbance  of  the 
pharynx. 

A  final  cause  which  is  very  commonly  in  evidence  is  some  fault 
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connected  with  the  production  and  use  of  the  voice.  It  is  the 
pathogenic  activity  of  this  vocal  misuse  that  has  given  birth  to 
the  terms  "clergyman's  or  voice  user's  sore-throat." 

Symptoms. — The  symptoms  vary  in  urgency  with  the  duration 
of  the  disease  and  the  kind  and  extent  of  the  pathological  alter- 
ations. The  patient  is  always  conscious  of  his  throat.  It  is  very 
seldom  actually  painful,  but  there  is  an  ever-present  sense  of 
discomfort  or  uneasiness.  The  adherent  viscid  mucus  of  the 
earlier  and  the  abnormal  dryness  of  the  membrane  of  the  later 
stage  alike  suggest  the  presence  of  a  foreign  body,  and  occasion 
the  slight  cough  or  the  frequent  attempts  at  swallowing  or  clearing 
the  throat.  These  symptoms  are  accentuated  when  the  follicular 
or  glandular  hypertrophies  are  present  which  are  indicated  in  the 
title  "granular  or  follicular  pharyngitis."  (Fig.  85.)  The 
quality  of  the  voice  is  invariably  altered,  and 
not  only  the  quality,  but  the  steadiness  and 
smoothness  of  it.  The  vocalist  loses  his 
accuracy  of  intonation,  and  is  liable  to  sing 
"off  key."  The  professional  voice  user  is 
heavily  handicapped  by  a  chronic  pharyn- 
gitis, both  talking  and  singing  quickly  in- 
ducing fatigue  and  aching  of  the  throat,  and 
the  compass  of  the  voice  being  curtailed  at 
both  ends. 

The  physical  changes  in  the  appearance  Granular  •*•""*««* 
of  the  mucous  membrane  include  alterations  of  its  color,  secre- 
tion and  form.  The  color  is  not  the  vivid  crimson  of  acute  in- 
flammation, but  is  the  more  sombre  tint  of  venous  engorgement. 
It  is  seldom  uniform,  however,  and  the  pharynx  usually  presents 
a  mottled  appearance.  A  number  of  dilated  veins  are  commonly 
seen  upon  its  surface,  and  patches  of  capillary  congestion  of  vary- 
ing size  are  also  a  frequent  occurrence. 

The  character  anil  quantity  of  the  secretion  van-  with  the  stage 
of  the  disease,  being  at  first  mucoid  and  abundant,  later  viscid 
and  scanty,  and,  finally,  as  a  consequence  of  glandular  atrophy, 
ahsent. 

The  changes  in  form  are  occasioned  by  the  thickening  of  the 
lateral  walls,  the  enlargement  of  the  glands  and   the  groups  of 
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follicles  in  the  membrane  of  the  posterior  wall,  and,  in  the  advanced 
stages,  by  areas  of  atrophy  of  the  submucous  tissue. 

Pathology. — The  pathology  has  been  sufficiently  indicated  by 
what  has  been  said  under  the  etiology  and  symptomatology  of 
the  disease. 

Diagnosis. — The  diagnosis  presents  no  difficulty,  and  the  char- 
acter of  the  prognosis  depends  largely  upon  the  age  and  general 
condition  of  the  patient  and  upon  the  fidelity  with  which  he 
observes  our  instructions. 

Treatment. — The  value  of  an  intimate  knowledge  of  general 
medicine  will  display  itself  in  the  treatment  of  this  disease.  To 
be  successful  we  must  give  the  general  treatment  equal  or  greater 
prominence  than  the  local.  Every  remote  cause  that  can  con- 
tribute to  the  maintenance  of  the  pharyngeal  disturbance  must, 
if  possible,  be  removed.  Whether  this  be  gastro-intestinal,  hepatic, 
cardiac,  or  renal,  or  of  a  diathetic  nature,  it  is  equally  important 
that  it  shall  receive  our  special  study  and  care.  It  is  a  mere 
formality  to  state  that  anything  having  a  directly  irritating  effect 
upon  the  catarrhal  mucous  membrane  must  be  restricted  or  pro- 
hibited. Alcohol  and  tobacco  not  only  have  this  effect,  but 
their  immoderate  use  disturbs  as  well  the  digestive  processes  and 
consequently  impairs  general  nutrition.  The  professional  voice 
user  who  knows  little  of  proper  breath  control  and  less  of  cor- 
rect tone-production  must  become  proficient  in  both  if  he  would 
hope  for  permanent  cure  of  his  chronic  pharyngitis.  It  is  again 
merely  perfunctory  to  remind  the  reader  that  any  nasal  or  naso- 
pharyngeal abnormality  must  be  corrected  before  we  can  make 
any  impression  upon  the  pharyngeal  disease. 

As  to  local  treatment,  it  will  vary  somewhat  with  the  special 
features  of  each  case,  but  it  is  always  to  be  remembered  that 
morning  and  evening  cleansing  of  the  nasal  and  postnasal  cavities 
must  be  faithfully  carried  out  by  the  patient.  At  different  periods 
of  the  disease,  or  with  its  different  types,  the  physician's  choice 
of  topical  remedies  will  lie  between  sedatives,  astringents,  stimu- 
lants, or  caustics,  and,  in  addition  to  these,  he  may  at  times  find 
it  necessary  to  resort  to  instrumental  aid.  In  the  simple  catarrhal 
case  gentle  mopping  of  the  membrane  two  or  three  times  each 
week  with  a  20  or  30-grain  solution  of  silver  nitrate,  or  one  of 
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zinc  chloride,  20  grains,  will  be  found  efficient,  the  frequency 
and  strength  of  the  application  being  reduced  as  improvement 
becomes  manifest.  A  solution  of  alum,  10  grains,  with  carbolic 
acid,  1  grain  to  the  ounce,  makes  an  excellent  spray  for  domestic 
use  in  these  cases.  This  is  not  to  be  used  in  the  nose.  An  astrin- 
gent lozenge  is  also  a  valuable  therapeutical  adjuvant,  and  of 
these  there  is  a  long  list  from  which  to  choose. 

Where  there  is  a  gouty  or  rheumatic  dyscrasia  in  evidence  the 
local  treatment  may  be  much  the  same  as  the  foregoing,  but 
systemic  measures  of  a  distinctly  antilithic  nature  should  be  pushed. 

Where  the  throat  is  of  the  granular  or  chronic  follicular  class 
we  may  employ  with  advantage  the  iodine  and  iodide  of  potash 
solution;  but  if,  after  a  few  weeks'  use  of  this,  the  follicular  hyper- 
trophies show  little  disposition  to  shrink  and  disappear,  we  may 
touch  them,  after  cocainization,  with  a  chromic-acid  crystal  or 
the  galvano-cautery  point.  When  they  are  particularly  large 
and  persistent  it  Ls  a  radical  cure  to  make  a  crucial  incision  in 
each  and  then  to  empty  and  scrape  them  thoroughly  with  a  sharp 
curette. 

RETROPHARYNGEAL  ABSCESS. 

This  affection  is  the  outcome  of  a  suppurative  inflammation 
involving  the  glandular  and  cellular  tissue  of  the  retropharyngeal 
space.  It  is  an  extremely  infrequent  disease.  It  may,  perhaps, 
occur  more  often  than  statistics  indicate,  because  there  are  times 
when  it  is  by  no  means  easy  of  diagnosis,  and  such  cases,  terminating 
spontaneously  and  favorably,  are  apt  to  escape  recognition  and 
record.  This  diagnostic  shortcoming  is,  no  doubt,  largely  due  to 
the  fact  that  the  disease  is  almost  exclusively  one  of  infancy  and* 
early  childhood,  and  at  this  age  examination,  to  be  satisfactory 
and  conclusive  in  its  results,  requires  more  expertness  than  is 
possessed  by  the  average  general  practitioner.  Its  rarity  in 
adults  is  evidenced  bv  the  fact  that  fewer  than  a  dozen  cases  have 
been  recorded  by  competent  observers.  In  children  the  majority 
of  cases  occur  between  the  ages  of  two  and  five  years. 

Etiology. — The  etiology  of  the  disease  Ls  somewhat  obscure. 
Excluding  the  cases  that  have  evidently  ensued  upon  traumatism, 
we  are  often  unable  to  indicate  with  any  certainty  the  exciting 
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cause.  As  to  the  predisposing  causes,  we  are  pretty  well  assured 
that  struma,  rickets,  tuberculosis,  and  inherited  syphilis  may 
be  numbered  among  these;  but  in  no  case  has  it  been  possible 
to  regard  these  conditions  as  more  than  contributory.  From 
the  fact  that  abscess  in  this  situation  has  been  more  often  the 
sequel  of  one  of  the  exanthemata,  or  diphtheria,  or  some  other 
infective  inflammation  of  the  nasal  and  faucial  mucous  membranes, 
we  are  apparently  justified  in  concluding  that  the  disease  is  usually 
of  bacterial  origin.  Whether  the  route  of  infection,  however,  is 
direct  or  indirect — whether  in  other  words,  the  pyogenic  organsim 
penetrates  the  overlying  mucous  membrane  or  is  carried  to  the 
retropharyngeal  space  through  the  lymph  channels — w»*  cannot 
be  positive.  In  a  small  proportion  of  cases  the  disease  occurs  as 
a  complication  of  spinal  caries  (Pott's  disease). 

Pathology. — Previous  to  the  fifth  year  of  life  a  small  group  of 
lymph  glands  is  commonly  found  beneath  the  pharyngeal  mucous 
membrane  in  the  vicinity  of  the  third  cervical  vertebra.  It  is 
to  these  glands  that  the  infective  principle  probably  makes  its 
way,  and  they  are,  no  doubt,  the  starting-point  of  the  suppurative 
process.  Once  again  this  may  extend  upward  or  downward, 
and  if  it  elects  the  latter  course  the  pus  may  burrow  its  way  to 
or  below  the  inferior  limit  of  the  laryngopharynx.  The  micro- 
organism responsible  for  the  abscess  formation  is  one  form  or 
another  of  the  streptococcus. 

Symptomatology. — There  is  nothing  very  distinctive  about  the 
symptoms  during  the  first  few  days  of  the  disease.  The  child  is 
fretful  and  restless  and  seems  disinclined  to  move  the  head  as 
freely  as  usual.  It  may  be  held  backward  or  to  one  or  the  other 
side  in  an  effort  to  relieve  tension  and  pain.  With  the  increase 
of  its  contents  and  the  encroachment  of  the  abscess  upon  the 
lumen  of  the  pharynx,  there  will  be  a  more  or  less  characteristic 
alteration  of  the  voice*  It  is  not  suppressed,  as  in  croup  or  acute 
catarrhal  laryngitis,  but  the  change  is  simply  one  of  quality,  and 
has  been  likened  by  an  imaginative  Frenchman  to  the  cry  of  the 
duck.  Simultaneously,  both  pain  and  difficulty  of  deglutition 
will  become  apparent,  and  the  child  will  refuse  breast  or  bottle 
and  cry  from  hunger  rather  than  endure  the  pain  of  swallowing. 

Any  significant  amount  of  dyspnoea  is  not  apt  to  be  an  asso- 
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ciated  symptom  unless  the  tumor  is  of  unusual  dimensions  or  is 
so  situated  as  to  overlie  or  to  exert  pressure  upon  the  larnyx  itself. 
In  case  this  happens  the  symptom-complex  will  be  similar  in 
many  respects  to  that  of  croupous  obstruction  of  the  larynx. 
Even  without  treatment  the  postponement  of  spontaneous  rupture 
of  the  abscess  will  scarcely  be  long  enough  to  permit  any  notice- 
able amount  of  emaciation.  The  child's  face  may  become  a  trifle 
pinched,  perhaps,  but  seldom  more  than  this. 

Diagnosis. — When  the  more  prominent  symptoms  have  become 
so  marked  as  to  compel  examination  of  the  throat,  something  of 
the  following  condition  will  be  disclosed:  the  tumor  will  be  found 
projecting  directly  forward  from  the  middle  line  of  the  pharynx, 
or  at  times  it  will  be  directed  inward  and  forward  from  the  lateral 
wall.  In  extreme  cases  the  uvula  and  soft  palate  will  be  lifted 
and  advanced  by  the  swelling,  so  that  not  only  is  the  faucial  opening 
filled  by  it,  but  the  oral  cavity  itself  is  encroached  upon.  The 
color  of  the  tumor  is  usually  strongly  suggestive  of  its  contents, 
and  if  gentle  digital  examination  be  resorted  to  the  fluctuation 
and  entire  absence  of  pulsation  that  will  be  discovered  by  it  will 
supply  us  with  all  the  additional  information  we  may  need  for  a 
correct  diagnosis.  The  complete  freedom  of  the  mucous  mem- 
brane from  any  trace  of  exudate  will  dispose  of  any  suspicion  of 
diphtheria  or  laryngeal  croup. 

Prognosis. — Conditional  upon  the  cause  of 'the  affection,  the 
prognosis  will  be  either  entirely  favorable  or  will  be  the  subject 
of  some  judicious  caution.  In  other  words,  if  the  provoking 
cause  has  been  a  merely  local  and  secondary  infection,  such  as 
that  associated  with  an  infective  angina,  the  prospect  of  prompt 
and  permanent  cure  is  excellent ;  whereas  if  the  suppurative  process 
is  but  a  manifestation  of  chronic  tuberculous  disease  of  the 
vertebrae,  the  probability  both  of  recurrence  and  of  prolonged 
treatment  will  be  greatly  increased.  The  few  fatalities  that  have 
been  recorded  as  due  to  pharyngeal  abscess  have  ensued  upon 
sudden  rupture  and  evacuation  of  the  abscess  cavity  during  sleep, 
asphyxiation  having  been  the  immediate  cause  of  death. 

Treatment. — It  is  self-evident  that  if  the  presence  of  pus  can 
be  detected  it  should  be  released  at  once.  The  selection  of  the 
route  by  which  the  abscess  shall  be  opened  will  be  influenced  by 
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the  cause  which  has  led  to  its  formation.  If  it  is  a  strictly  local 
condition  due  to  accidental  infection  its  direct  incision  by  way 
of  the  mouth  will  be  perfectly  safe  and  satisfactory.  The  patient 
is  held  by  an  assistant,  the  mouth  widely  opened  by  a  gag,  and 
the  head  and  body  inclined  well  forward.  In  this  position  the 
danger  of  pus  entering  the  larynx  in  any  quantity  will  be  greatly 
lessened,  but  if  the  abscess  should  be  of  unusual  size  the  adoption 
of  the  Trendelenburg  posture  will  entirely  eliminate  this  possi- 
bility. The  base  of  the  tongue  being  well  depressed,  a  curved 
bistoury  with  but  half  an  inch  of  its  blade  exposed  is  introduced 
within  the  mouth,  and  the  abscess  wall  freely  incised  from  its 
lowest  point  upward.  A  generous  outlet  of  the  pus  made  in 
this  way  will  usually  preclude  any  necessity  for  a  repetition  of 
the  operation;  but  if  we  limit  ourselves  to  a  mere  puncture  this 
may  have  to  be  repeated  several  times.  After  the  opening  has 
been  made  pressure  with  the  finger  may  be  employed  to  empty 
the  cavity  as  completely  as  possible.  No  after-treatment  is 
necessary  beyond  cleansing  and  the  prevention  of  any  re-accumu- 
lation of  the  pus.  In  those  cases,  however,  where  the  neigh- 
boring lymphatic  glands  are  seriously  implicated,  and  where 
the  abscess  is  plainly  dependent  upon  chronic  spinal  disease,  the 
preferable  route  for  its  evacuation  will  be  through  the  cervical 
tissues. 

The  anterior  bftrder  of  the  sterno-cleido-mastoid  muscle  will 
mark  the  point  of  the  primary  incision,  and  then,  the  large  vessels 
of  the  neck  being  successively  pushed  aside,  our  way  is  dissected 
inward  until  the  sac  of  the  abscess  protrudes  into  the  field.  This 
path  of  communication  provides  us  with  a  channel  for  subsequent 
drainage,  and  this  can  be  kept  patent  by  the  introduction  of  a 
tube  or  by  packing  with  antiseptic  gauze.  It  goes  without  saying 
that  the  adoption  of  this  external  route  of  operation  involves 
the  employment  of  general  anaesthesia. 

SYPHILIS  OF  THE  FAUCES  AND  PHARYNX. 

The  syphilitic  manifestations  mast  frequently  seen  in  this 
region  are  the  late  form  of  the  congenital,  and  the  secondary  and 
tertiary  forms  of  the  acquired  disease. 

The  chancre  is  of  such  verv  rare  occurrence  in  the  fauces  that 
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few  of  us  ever  discover  the  lesion  in  that  situation.  Still,  we 
should  always  be  on  guard  and  study  very  carefully  any  suspicious 
sore  that  we  may  find  upon  the  tonsil,  the  faucial  pillars,  or  the 
base  of  the  tongue.  A  clear  history  of  infection  or  one  that  will 
justify  suspicion,  together  with  an  ulcer  in  this  region  of  recent 
origin  and  having  an  inflamed,  swollen,  and  indurated  base,  and, 
in  addition,  a  chain  of  enlarged  glands  leading  from  the  angle  of 
the  jaw  to  those  of  the  posterior  cervical  region — all  this  will 
certainly  suffice  for  a  diagnosis  of  chancre  and  prompt  the  imme- 
diate adoption  of  antisyphilitic  treatment.  The  local  treatment 
should  consist  of  thorough  cleansing,  peroxide  of  hydrogen  assisting 
in  this,  and  then  the  application  to  the  ulcer  of  the  solid  stick  or 
of  a  2-drachm  solution  of  silver.  This  should  be  repeated  daily 
until  the  completion  of  cicatrization. 

Secondary  syphilis  manifests  itself  in  the  mouth  and  pharyngo- 
faucial  region,  first  by  a  number  of  symmetrically  distributed 
areas  of  congestion  which  give  the  mucous  membrane  a  mottled 
appearance,  and  later  by  the  development  of  "  mucous  patches." 
These  latter  are  commonly  found  upon  the  buccal  mucous  mem- 
brane, the  faucial  pillars,  the  uvula  and  velum,  and  the  tip  and 
edges  of  the  tongue.  They  are  slightly  elevated  above  the  sur- 
face of  the  surrounding  membrane,  and  their  grayish  appearance 
is  the  result  of  thickening  of  their  surface  epithelium  and  some 
infiltration  of  the  immediately  adjacent  tissue. 

The  subjective  symptoms  accompanying  this  affection  are 
scarcely  noticeable.  The  patient  rarely  complains  of  anything 
more  than  a  little  uneasiness  or  discomfort  in  the  throat. 

The  local  treatment  consists  simply  of  cleansing  and  the  daily 
application  to  each  mucous  patch  of  the  solid  stick  of  silver.  A 
lozenge  of  chlorate  of  potash  is  a  serviceable  addition,  and  the 
patient  should  be  enjoined  to  carefully  cleanse  the  teeth  two  or 
three  times  dailv  with  a  soft  brush. 

The  characteristic  lesions  of  tertian7  svphilis  mav  make  their 
appearance  at  any  time  after  the  lapse  of  two  years  from  the  date 
of  infection.  They  consist  of  ulcerations  which  mark  the  degen- 
eration of  gummatous  deposit.  They  display  a  predilection  for 
the  faucial  arches,  the  soft  palate  and  uvula,  and  the  lateral  walls 
of  the  pharynx.     The  hard  palate  and  the  posterior  pharyngeal 
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wall  are  not,  as  a  rule,  involved  so  early  by  some  years  as  these 
first-named  structures.  The  ulcers  may  be  either  superficial 
or  deep,  they  extend  rapidly,  and,  unless  checked  by  treatment, 
occasion  within  a  very  few  weeks  an  astonishing  amount  of  de- 
struction. The  structures  apl  to  show  the  greatest  ravages  are  the 
faucial  pillars,  the  uvula,  and  the  soft  palate.  Portions  or  all 
of  these  mny  soften  and  mell  away  almost  like  snow  beneath  the 
mid-day  sun.  The  subjective  symptoms  even  of  (his  phase  of  syph- 
ilis are  seldom  of  a  pronounced  character.     Pain  is  but  trifling. 


S vi>!i  iliiii.-  QteentbM  of  suit  palate. 


and  quite  often  it  is  not  until  there  is  some  loss  of  palatal  tissue 
(Fig.  86),  that  the  alteration  of  the  voice,  the  interference  with 
articulation,  and  the  regurgitation  of  fluids  into  the  nose  upon 
swallowing  compel  attention  to  the  destructive  process. 

The  diagnosis  of  this  disease  requires  only  its  differentiation 
from  cancer,  and  this  may  be  easily  effected  by  eliciting  the  his- 
tory, noting  the  absence  of  pain  and  of  any  enlargement  of  the 
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sub-maxillary  or  anterior  cervical  glands,  and,  finally,  the  prompt 
response  of  the  affection  to  antisyphilitic  remedies. 

The  treatment,  as  in  the  earlier  stages  of  the  disease,  should 
be  both  constitutional  and  local,  and  of  a  most  energetic  char- 
acter. The  iodides  are  to  be  given  in  rapidly  ascending  doses, 
and  mercury  administered  by  the  mouth,  inunction,  or  deep  injec- 
tion. 

Locally,  any  application  is  to  be  prefaced  by  the  most  thorough 
cleansing  possible.  Every  shred  of  dead  and  sloughing  tissue 
should  be  carefully  removed  and  the  living  tissue  beneath  exposed 
for  medication.  Silver  in  stick  or  strong  solution  is  the  most  effi- 
cient application,  and  it  should  of  course  be  used  daily. 


CHAPTER  XIII. 

THE  LARYNX. 
ANATOMY  AND  PHYSIOLOGY  OF  THE  LARYNX. 

This  need  be  but  a  mere  sketch  of  the  subject,  for  the  purpose 
only  of  refreshing  the  student's  memory  as  to  points  with  which 
his  studies  and  dissections  will  have  already  made  him  more  or 
less  familiar. 

The  larynx  is  a  cartilaginous  box  capping  the  tracheal  tube. 
Its  skeleton  is  made  up  of  nine  cartilages — three  single  and  three 
in  pairs,  the  former  being  the  cricoid,  thyroid,  and  epiglottis,  the 
latter  the  two  arytenoids,  two  of  Santorini,  and  two  of  Wrisberg. 

The  cricoid  forms  the  base  of  the  structure  and  the  support  of 
the  other  cartilages.  Resembling  a  seal  ring,  from  which  it 
derives  its  name,  it  is  broad  and  thick  posteriorly,  narrow  and 
thin  in  front. 

The  thyroid  is  composed  of  two  broad  lateral  plates  which  are 
united  anteriorly  at  rather  an  acute  angle.  Internally  and  at- 
tached by  its  apex  within  this  receding  angle  is  the  epiglottis. 
Its  base  projects  upward  and  backward. 

The  two  arytenoids  rest  upon  two  articular  facets  upon  the 
upper  border  of  the  cricoid.  They  are  situated  posteriorly,  one 
on  either  side  of  the  central  plate  of  this  ring  cartilage.  Upon 
the  apices  of  the  arytenoids  are  the  cartilages  of  Santorini,  and 
external  to  these  are  the  cartilages  of  Wrisberg  embedded  in  the 
substance  of  the  aryepiglottic  folds. 

These  different  parts  are  all  firmly  united  by  an  enveloping 
sheath  of  elastic  connective  tissue  which  forms  membranes  and 
ligaments  in  certain  situations,  all  of  which  contribute  to  the 
functional  purposes  of  the  larynx. 

Two  folds  of  this  connective  tissue  on  each  side  are  of  special 
prominence  and  importance,  the  upper  one  being  the  ventricular 
band  and  the  lower  the  vocal  cord.     Between  them  is  a  recess  or 

276 


AXATOMY  AND  riIYSWI,0<;Y  OF  THE  LAXTNX.  Ill 

pocket  called  the  ventricle  of  the  larynx.  The  vocal  curds  are 
two  bands  of  yellow  elastic  tissue  stretched  between  the  anterior 
angle  of  the  thyroid  and  the  base  of  the  arytenoids.  Normally 
they  are  white  in  color,  and  are  covered  with  an  epithelium  of 


Fio.  87—  Hy.iid  bone  and  the  laryngeal  cart  Danes  r  Ellis  i :  1.1.  I"»ly  of  the  hyold 
bone:  H.  large  ennui:  J.  hiiiuII  ci.niu:  A.  t>|ilwl< .tlis:  B.  thyroid  cartilage:  C.  ary- 
temiiil  cartilucr;  I),  cricoid  cartilanc:  li.  ni'pcr  eornii ;  and  F,  loner  coruu  o  I  tha 
thyroid  i-iiri  Uage. 

Flo.  88.— Vocal  apparatus,  on  a  vertical  Hellion  or  Hie  larynx  (Ellis) ;  A.  ventricle 
ot  the  larynx:  B.  vocal  cord;  C.  ventricular  band:  D.  sacoulua  laryngis:  E.  ary- 
tenoid cartilage:  F.  cricoid  cartilage ;  (1.  thyroid  cartilage;  H.  eiiiglottis:  K.  cri- 
cothyroid ligament:  L.  thyrohyoid  membrane. 

squamous  type.  The  movement  and  the  tension  of  these  cords  are 
controlled  by  the  intrinsic  muscles  of  the  larynx,  and  these  are; 

The  crico-aTiftciioidet  laleralea.  These  rotate  the  vocal  proc- 
esses of  the  arytenoid  cartilages  inward,  bring  the  edges  of  the 
cords  in  apposition,  and  are,  therefore,  the  adductor  muscles, 

The  crico-arytenoidei  poslici,  which  oppose  the  action  of  the 
first  pair,  and  are  the  abductor  muscles. 
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The  arytenoideus. — This  muscle  passes  transversely  between 
the  two  arytenoids,  and  its  contraction  approximates  these  two 
cartilages  and  closes  the  posterior  or  cartilaginous  portion  of  the 
glottis. 

The  thyro-arytmoidei  consists  of  two  fasciculi — the  external 
and  internal — and  they  are  intimately  concerned  with  the  tension 
and  more  delicate  adjustment  of  the  cords  in  tone  produc- 
tion. 

The  crico-thyroidei  also  assist  in  regulating  the  tension  of  the 
cords  after  they  have  been  approximated  by  the  adductors. 

The  aryepiglottici  exert  a  sphincter-like  action  upon  the  borders 
of  the  laryngeal  entrance. 

The  laryngeal  mucous  membrane  varies  in  thickness  in  dif- 
ferent portions  of  the  cavity,  in  the  number  of  glands  that  it  con- 
tains, and  in  the  character  of  its  epithelium.  The  glands  are 
especially  abundant  in  those  portions  that  are  functionally  most 
active  not  only  in  phonation,  but  in  deglutition  and  respiration; 
therefore  we  find  a  plentiful  supply  of  them  about  the  upper 
margin  of  th2  posterior  surface  of  the  larynx,  in  the  ventricular 
bands,  and  in  the  ventricles. 

The  epithelium  of  the  epiglottic  mucous  membrane  is  of  the 
squamous  type,  as  is  also  that  upon  the  upper  surface  of  the 
aryepiglottic  folds.  These  structures,  forming  the  aperture  of  the 
larynx,  are  most  exposed.  This  same  variety  of  epithelium  is 
present  upon  the  vocal  cords.  All  other  portions  of  the  mucous 
membrane  have  the  columnar  ciliated  epithelium.  The  innerva- 
tion of  the  larynx  is  supplied  entirely  by  the  pneumogastric,  and 
will  be  found  in  detail  in  the  section  dealing  with  the  neuroses 
of  this  organ. 

DISEASES    OF   THE    LARYNX. 

The  mucous  membrane  of  the  larvnx  will  naturallv  reflect  in 
its  vascular  supply  those  constitutional  conditions  with  which 
anaemia  or  plethora  are  associated.  Laryngeal  anemia  or  hyper- 
emia, however,  are  not  to  be  regarded  as  diseases,  and,  although 
they  may  occasion  at  times  appreciable  symptoms,  they  are  more 
suggestive  of  the  need  for  general  treatment  than  for  any  local 
medication. 
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ACUTE  LARYNGITIS. 

I  shall  decline  to  adopt  with  this  disease,  as  with  the  same 
affection  of  the  pharynx,  the  needlessly  numerous  subdivisions 
that  have  been  laboriously  evolved  by  some  authors.  A  clear 
comprehension  of  the  nature  and  course  of  the  disease  is  in  no 
wise  facilitated  by  this  over-refinement  of  classification,  and  it  is 
apt  rather  to  embarrass  than  to  be  of  any  practical  assistance  to 
the  student. 

Acute  catarrhal  inflammation  of  the  larynx  is  essentially  the 
same  process  as  inflammation  occurring  in  any  other  portion  of 
the  respiratory  mucous  membrane,  and  the  special  symptoms 
accompanying  it  are  due  to  the  anatomical  features  of  the  larynx 
and  to  its  extremely  important  and  highly  specialized  functions. 

Etiology. — All  of  the  causes  that  are  involved  at  one  time  or 
another  in  the  production  of  acute  pharyngitis  may  be  equally 
energetic  in  provoking  laryngeal  inflammation,  but  certain  of 
them  are  particularly  aggressive.  Chief  of  these  is  excessive  and 
unskilful  use  of  the  voice.  The  man  who  is  forever  talking 
noisily  and  laughing  boisterously;  the  woman  who  carries  on  her 
incessant  conversation  in  an  abnormally  high  pitched  key  with 
her  larynx  hoisted  far  above  its  proper  position,  and  the  child 
who  is  continually  shrieking,  whether  in  pain  or  in  play — these 
are  the  people  who  are  especially  prone  to  develop  this  disease 
when  they  are  exposed  to  any  exciting  cause.  In  these,  as  in 
professional  voice  users,  there  is  always  more  or  less  of  a  physio- 
logical congestion  within  the  larynx,  which  needs  but  a  slight 
provocation  to  become  pathological.  Tissue  resistance  is  invari- 
ably lowered  by  this  persistent  and  rather  irritative  hyperemia, 
and  an  abrupt  change  from  a  warm  to  a  cold  atmosphere,  partic- 
ularly if  dampness  is  associated  with  the  latter,  is  an  extremely 
frequent  cause  of  an  acute  catarrh.  If  nasal  obstruction  and 
mouth-breathing  are  also  present  the  conditions  favoring  acute 
disturbance  are  vastly  increased.  Likewise,  the  individual  with 
a  chronic  bronchial  or  pulmonary  cough,  attended  with  an  irrita- 
ting expectoration,  will  be  a  ready  victim  to  laryngitis. 

Symptoms. — Sensations  of  dryness  and  heat  within  the  larynx 
are  very  quickly  followed  by  some  vocal  disability.     Simply  a 
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trifle  husky  at  first,  the  voice  soon  becomes  enfeebled,  and,  in 
spite  of  increased  efforts  at  pronation— indeed,  partly  as  a  con- 
sequence of  the.se — it  usually  dwindles  to  a  whisper.  Cough  is 
almost  always  present;  but,  though  it  may  be  frequent  and  an- 
noying, yet  it  is  often  scarcely  much  more  than  auiiible.  Pain 
is  very  rarely  complained  of,  and  in  the  adult  there  is  no  dysp- 
nrca.  In  children,  however,  the  larynx  being  smaller,  and  there 
being  a  greater  proportionate  amount  of  swelling,  noisy  and  diffi- 
cult breathing  is  by  no  means  infrequent. 

The  physical  changes  in  the  larynx  include  alterations  of  color, 
form,  and  secrelion.  The  heightened  color  due  to  the  capillar}' 
hyperemia  varies  not  only  in  degree,  but  it  may  affect  different 
portions  of  the  larynx  with  varying  intensity.  The  vocal  cords, 
for  instance,  may  often  retain  their  normal  color  throughout 
the  disease,  although  the  parts  above  them  may  be  very  deeply 
reddened  by  the  inflammatory  process.  Usually,  however,  the 
cords  become  flushed  within  the  first  day  or  two,  and  this  is 
increased  by  the  cough  and  the  frequent  "hemming"  in  which 
Fiq.  m.  Fro.  oo. 
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the  patient  indulges.  Changes  of  form  are  principally  those 
occasioned  by  swelling,  and  this  is  most  noticeable  in  the  ven- 
tricular bands.  To  this  may  be  added  an  alteration  of  the  nor- 
mal position  of  the  cords,  whether  at  rest  or  in  action.  Some 
temporary  paresis  of  the  internal  thyroarytenoids  lends  to  bow- 
ing of  the  cords  (Fig.  89),  and  a  similar  affection  of  the  trans- 
verse arytenoid  makes  closure  of  the  posterior  third  of  the  glottis 
impossible.  (Fig.  90.)  Secretion  is  quite  suspended  for  the 
first  twenty-four  or  thirty-six  hours  of  the  disease,  and  then  as 
it  is  gradually  reestablished  the  cough  becomes  moist  and 
phonic,  and  the  voice  slowly  regains  its  tone. 
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There  is  nothing  obscure  or  unusual  about  the  pathology  of  the 
disease,  and  inspection  of  the  larynx  with  the  mirror  can  searcely 
fail  to  verify  the  diagnosis  that  the  functional  symptoms  have 
suggested. 

Prognosis. — The  prognosis  has  no  concern  with  the  life  of  the 
patient,  but  relates  only  to  the  probability  of  the  disease  be- 
coming, through  neglect  or  unfavorable  conditions,  subacute  or 
perhaps  chronic.  The  possibilities  of  its  extension,  however,  to 
the  trachea  and  bronchi  should  be  remembered,  and  also  the  oc- 
casional occurrence  of  acute  oedema,  particularly  when  the  laryn- 
gitis is  a  complicating  incident  of  one  of  the  infectious  fevers. 

Treatment. — The  general  measures  that  are  of  service  in  ameli- 
orating the  disease  include  intestinal  evacuation  by  means  of 
small  doses  of  calomel,  followed  by  a  saline;  the  confinement  of 
the  patient  in  a  well-heated  room,  the  atmosphere  of  which  is 
kept  moistened  by  the  addition  of  steam;  and  the  administration, 
in  case  there  should  be  much  systemic  disturbance  with  elevation 
of  temperature,  of  a  vascular  depressant  combined  with  a  diaph- 
oretic. Frequent  drop  doses  of  the  tinctures  of  aconite  or  gel- 
semium  answer  this  purpose  very  well,  and  the  cough  may  be 
quieted  and  the  return  of  secretion  hastened  by  giving  every 
two  hours  a  twenty-fifth  of  a  grain  each  of  morphine  and  tartar- 
emetic  combined  in  a  compressed  tablet  with  small  doses  of 
ammonium  chloride  and  ipecac.  Moreover,  the  diet  should  be 
restricted  to  the  simplest  possible  foods  and  the  use  of  the  voice 
absolutely  prohibited.  This  last  injunction  leads  all  the  rest  in 
importance.  Not  even  whispering  should  be  permitted.  The 
value  of  medicine  is  as  nothing  compared  to  that  of  rest  for  the 
inflamed  laryngeal  tissues,  but  there  are  few  patients  who  realize 
this,  and  the  majority  of  them  must  be  cautioned  again  and  again 
as  to  the  necessity  of  silence.  The  local  treatment  is  at  first 
very  mild  and  soothing.  Gentle  spraying  of  the  nose  and  fauces 
with  the  Dobell  solution,  even  though  they  be  not  involved  in 
the  inflammation,  will  lessen  the  patient's  discomfort,  and  two  or 
three  times  during  the  day  a  warm,  sedative  inhalation  may  be 
used.  This  may  be  prepared  by  pouring  upon  the  surface  of  a 
pint  of  hot,  steaming  water,  a  teaspoonful  of  the  compound  tinc- 
ture of  benzoin.     Over  the  bowl  containing  this  a  napkin  folded 
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into  a  cone  is  placed,  and  through  the  opening  left  at  the  apex 
the  medicated  steam  is  inhaled  for  several  minutes.  Boiling 
water  should  not  be  used,  since  it  is  relaxing  and  will  aggravate 
rather  than  relieve  the  vascular  distention;  but  if  one  part  of 
cool  water — say  at  60°  F. — be  added  to  two  parts  of  boiling 
water,  the  right  temperature  and  abundance  of  steam  will  be 
obtained.  Should  cough  be  frequent  and  a  trifle  painful,  a  drop 
or  two  of  chloroform  or  a  teaspoonful  of  paregoric  may  be  added 
to  the  benzoin.  After  two  days  of  this  sedation  the  hyperemia 
and  hyperaesthesia  of  the  larynx  will  be  sufficiently  reduced  to 
permit  the  use  of  an  astringent  spray  to  it.  An  atomizer  with  a 
downward  curved  tip  is  desirable  for  this  purpose,  and  a  10- 
grain  solution  of  alum  will  be  efficient.  If  this  can  be  used 
in  conjunction  with  the  laryngeal  mirror  and  accurately  directed 
within  the  larynx,  so  much  the  better;  but  if  the  patient's  throat 
is  not  sufficiently  tractable  to  permit  the  use  of  the  mirror  the 
tongue  may  be  drawn  well  out  of  the  mouth,  the  atomizer  tube 
carried  almost  to  contact  with  the  pharynx,  and  the  tip  then  so 
directed  that  the  spray  will  pass  back  of  the  edge  of  the  epiglottis 
and  enter  the  larynx.  As  secretion  is  reestablished  it  may  be 
liquefied  and  its  expectoration  facilitated  by  inhalations  contain- 
ing ol.  pinus  sylvestris,  ol.  picis  liq.,  or  ol.  eucalyptus;'  and  if  the 
congestion  shows  some  disposition  to  linger,  its  disappearance  may 
be  promoted  by  the  nightly  application  of  the  tincture  of  iodine 
to  the  skin  covering  the  larynx. 

Upon  the  termination  of  the  attack  the  patient  should  be  en- 
joined to  carefully  avoid  any  overuse  of  the  voice  for  some  time, 
and  to  be  cautious  about  exposing  himself  to  unfavorable  weather 
conditions.  It  will  be  usually  several  weeks  before  the  larynx 
completely  regains  its  tone  and  normal  resistance  to  disturbing 
influences. 

ACUTE  (EDEMATOUS  LARYNGITIS. 

This  disease  is  commonly  referred  to  as  "oedema  of  the  glottis/' 
and  while  it  does  occur  at  times  as  a  primary  affection,  yet  these 
are  the  exceptional  cases,  the  rule  being  that  it  Ls  secondary  to 
some  other  disease.  When  primary  it  is  usually  the  result  of 
exposure  to  intense  cold  when  the  body  is  not  only  overheated, 
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but  overfatigued.  The  resulting  inflammation  may  be  of  more 
than  ordinary  violence,  and,  not  meeting  with  the  customary 
resistance  offered  by  tissues  in  full  vigor,  serous  infiltration  of  the 
submucous  cellular  tissues  rapidly  occurs,  attended  by  swelling 
and  glottic  obstruction.  Traumatism,  also  may  be  responsible 
for  primary  oedema,  and  this  may  consist  either  of  some  external 
violence,  direct  wounding  of  the  laryngeal  tissues  by  a  foreign 
body,  the  inhalation  of  superheated  steam,  or  the  swallowing  of 
scalding  water  or  of  some  caustic.  The  diseases  in  connection 
with  which  acute  laryngeal  oedema  may  occur  as  a  complication 
may  be  certain  affections  of  the  heart,  the  lungs,  the  kidneys,  or 
the  blood.  It  is  not  seldom  an  accompaniment  of  the  specific 
inflammations  of  the  larynx,  syphilis  and  tuberculosis;  and  I  have 
met  with  it  in  association  with  the  perichondritis  that  now  and 
then  follows  typhoid  fever,  erysipelas,  or  other  systemic  infections. 
The  intensity  of  the  symptoms  naturally  depends  upon  the  ex- 
tent of  the  cellular  infiltration.  The  voice  is  quickly  affected, 
perhaps  to  the  point  of  complete  extinction,  but  the  most  aggres- 
sive and  alarming  symptom  is  the  dyspnoea.  Inspiration  is 
usually  first  impeded,  but  the  addition  of  expiratory  difficulty  is 
not  long  delayed.  The  character  of  the  cough  Is  strongly  sugges- 
tive of  the  condition  that  produces  it,  and  the  possible  painful 
efforts  at  deglutition  likewise  point  to  an  obstructive  lesion. 

Inspection  of  the  larynx  reveals  at  once  the  nature  of  the  affec- 
tion. The  portions  of  the  larynx  that  show  the  greatest  amount 
of  oedema  are  those  that  contain  the  greatest  amount  of  cellular 
tissue,  viz.,  the  ventricular  bands,  the  aryepiglottic  folds,  and  the 
arytenoid  eminences.  The  color  varies  from  the  bright  redness 
of  an  acute  inflammatory  oedema  to  the  pale,  waxy  hue  of  an 
infiltration  that  is  dropsical  in  its  nature. 

Pathology. — The  pathology  of  the  disease  is  entirely  obvious, 
the  transudation  of  serum  into  the  submucosa  constituting  about 
the  only  morbid  phenomenon. 

Diagnosis. — The  diagnosis  can  scarcely  present  any  difficulty, 
the  appearance  of  the  swollen  structures  and  the  history  of  its 
rapid  development  admitting  of  no  other  interpretation  than  the 
right  one. 

Prognosis. — The  character  of  this  depends  upon  the  cause  of 
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the  disturbance.  If  this  be  removable  or  controllable  recovery 
from  the  existing  attack  becomes  almost  a  certainty,  but  the 
possibility  of  an  abrupt  and  dangerous  recurrence  should  not 
be  forgotten. 

Treatment. — The  external  application  of  cold  by  means  of  ice- 
bags,  the  Leiter  coil,  or  some  other  contrivance  will  be  of  value. 
The  same  inhalations  that  were  advised  for  the  early  stage  of 
acute  catarrhal  laryngitis  will  be  equally  sedative  here.  Pilocar- 
pine, given  hypodermically  in  doses  of  from  -fa  to  \  of  a  grain, 
has  frequently  proved  very  effective  in  controlling  the  oedema, 
but  some  caution  should  be  observed  in  its  use.  A  much  more 
active  remedy,  and  one  that  can  be  used  with  perfect  safety,  is 
the  solution  of  adrenalin  chloride.  This  may  be  applied  di- 
rectly to  the  affected  tissue  by  means  of  the  laryngeal  applica- 
tor, or  it  may  be  used  in  the  atomizer.  Five  grains  of  the  supra- 
renal powder  may  also  be  placed  upon  the  tongue,  and  it  will  exert 
its  remarkable  vasoconstricting  action  upon  the  swollen  mem- 
brane as  it  is  dissolved  in  the  saliva  and  is  swallowed.  If, 
however,  any  degree  of  dyspnoea  be  present  the  swollen  tissue 
should  be  promptly  scarified  and  drained  of  the  effused  serum. 
A  guarded  laryngeal  lancet  should  be  used,  and  with  the  aid  of 
this  and  a  sufficient  illumination  of  the  throat  there  is  no  partic- 
ular difficulty  about  the  little  operation.  Relief  is  usually  imme- 
diate, and,  although  there  may  be  a  return  of  the  oedematous 
swelling,  it  will  be  of  lessened  degree,  and  will  probably  not 
require  a  repetition  of  the  scarification.  If,  however,  the  dys- 
pnoea should  persist  and  increase  in  spite  of  this  measure,  we 
may  conclude  that  the  oedema  involves  as  well  the  subglottic 
tissues,  and  our  only  remaining  resort  will  be  tracheotomy.  The 
low  operation  should  be  performed  in  order  that  we  may  evade, 
as  far  as  possible,  the  infiltrated  tissues.  Upon  the  recovery  of 
the  patient  we  should  discover  and  remove  any  cause  that  might 
predispose  to  a  repetition  of  the  attack,  and  the  patient  should 
be  instructed  to  report  immediately  for  examination  in  case  of  any 
further  threatening  of  laryngeal  disturbance.  Delay  may  be 
fatal. 
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CHRONIC  LARYNGITIS. 

In  view  of  the  frequency,  the  almost  universality,  of  chronic 
catarrhal  processes  within  the  nose,  the  postnasal  space,  and  the 
pharynx,  it  is  not  surprising  that  chronic  laryngeal  catarrh  is 
almost  equally  as  common  as  they  are.  The  same  causes  that 
lead  to  the  establishment  of  catarrh  in  the  higher  portions  of  the 
air  tract  also  favor  its  independent  development  in  the  larynx,  but 
the  invasion  of  this  latter  cavity  is  almost  invariably  secondary, 
and  is  the  result  of  extension  from  above.  Mouth-breathing,  be- 
cause of  the  drying  and  irritating  effect  upon  the  laryngeal  mucous 
membrane  of  the  direct  admission  of  air  to  it,  is  a  most  potent 
cause  of  chronic  catarrh;  and  when  to  this  are  added  intemperate 
indulgence  in  alcohol  and  tobacco,  and  too  often  abuse  of  the 
voice,  we  have  a  combination  that  cannot  fail  to  create  the  disease. 

Pathology. — The  hypernutrition  that  accompanies  the  persistent 
vascular  distention  results  in  hyperplasia  of  the  mucous  mem- 
brane throughout  its  several  layers,  and  marking  the  progress  of 
this  thickening  of  the  membrane  we  have  a  considerable  disturb- 
ance of  secretion.  The  involvement  of  the  vocal  cords  may  be 
slight  or  severe,  and  it  is  in  the  professional  voice  user,  particu- 
larly the  vocalist,  that  we  occasionally  meet  with  the  condition 
called  "singer's  nodes."  These  are  little  whitish  elevations, 
usually  about  the  size  of  a  hempseed,  upon  the  superior  surface 
of  the  cords,  and  usually  near  the  free  edge.  In  long-standing 
and  rather  severe  cases  of  laryngeal  catarrh  it  sometimes  happens 
that  one  or  more  erosions  may  develop  at  some  portion  of  the 
mucous  membrane.  When  they  exist  it  is  usually  in  the  inter- 
arytenoid  space  or  upon  the  vocal  process  of  the  cords,  and  while 
they  are  not  at  all  serious  in  themselves,  they  should  make  us 
cautious  in  prognosis  and  careful  in  our  examination  of  the  chest 
and  the  sputum.  Virchow  has  described  under  the  name  of 
"pachydermia  laryngis"  a  condition  that  consists  simply  in  a 
rather  excessive  thickening  at  certain  points  within  the  larynx  of 
the  epithelial  covering  and  the  subepithelial  tissues.  Its  favorite 
situation  is  the  interarytenoid  commissure,  and  at  times  also  it 

^he  cartilaginous  portion  of  the  cords. 

character  and  degree  of  impairment  of  the 
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voice  make  a  fairly  good  index  of  the  standing  and  severity  of 
the  disease.  Although  actual  hoarseness  may  not  be  constant, 
yet  there  is  always  a  certain  amount  of  impurity  of  the  voice, 
which,  though  slight,  cannot  escape  detection  by  the  trained  ear. 
The  degree  of  hoarseness  varies  considerably  with  the  time  of 
day,  the  bodily  vigor  of  the  patient,  the  atmospheric  conditions, 
and  the  amount  of  use  to  which  the  voice  has  been  subjected.  In 
chronic  laryngitis  the  voice  tires  very  readily,  and  if  the  patient 
attempts  to  sing  or  to  read  aloud  for  any  length  of  time  it  may 
be  wholly  lost. 

Cough  is  present  in  a  fair  proportion  of  cases,  but  it  usually 
sounds  like  a  voluntary  effort  to  clear  the  throat  than  like  the  cough 
that  accompanies  disease  of  the  lower  portion  of  the  air  tract.  It 
is  short,  abrupt,  and  shallow.  It  is  very  seldom  that  the  ease  of 
respiration  is  at  all  affected,  and  pain  is  even  more  exceptional. 

Secretion  is  never  abundant,  but  in  the  earlier  months  of  the 
disease  it  is  moderately  increased  and  is  expelled  in  compact, 
gelatinous  little  pellets  that  contain  almost  no  admixture  of  air. 
In  cases  of  long  standing  secretion  becomes  very  scanty. 

The  appearance  of  the  larynx  is  apt  to  change  somewhat  with 
the  duration  of  the  disease  and  to  be  influenced  by  the  causes 
that  have  produced  it.  The  congestion  of  the  mucous  membrane 
is  usually  more  marked  in  certain  localities  than  in  others.  The 
interarytenoid  fold  is,  as  a  rule,  deeply  colored,  and  the  arytenoid 
eminences  and  the  ventricular  bands  are  almost  equally  affected. 
Quite  often  the  cords,  instead  of  showing  general  injection, 
present  only  a  thin  line  of  redness  upon  their  free  edges. 

Permanent  thickening  of  the  tissues  is  in  proportion  to  the 
severity  and  the  length  of  standing  of  the  disease,  but  temporary 
swelling  may  come  and  go  in  response  to  brief  disturbing  influ- 
ences. The  mirror  will  also  show  the  alterations  in  the  quantity 
and  character  of  the  secretion.  Shreds  and  strings  of  mucus  are 
seen  upon  and  stretching  between  the  cords,  and  this  may  be  either 
colorless,  or,  in  the  mouth-breather,  darkened  by  a  quantity  of 
inhaled  dust.  In  very  old  cases,  where  the  condition  termed 
"laryngitis  sicca"  is  present,  crusts  of  dried  mucus  are  commonly 
found  upon  the  posterior  commissure,  clinging  to  the  ventricular 
bands  or  enveloping  the  cords. 
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Prognosis. — The  prognosis  of  this  disease  is  favorable  enough, 
providing  the  patient  is  both  able  and  willing  to  submit  himself 
to  a  rather  prolonged  course  of  treatment  and  to  eliminate  all 
those  causes  that  arise  from  his  own  vices  or  hygienic  errors. 

Treatment. — General. — This  should  take  precedence  of  the 
local  measures,  because  until  every  factor  which  contributed  to 
the  maintenance  of  the  disease  is  rendered  inactive  we  cannot 
hope  that  any  strictly  local  treatment  will  be  capable  of  effecting 
improvement.  It  is  important  to  combat  any  constitutional 
affection — syphilis  or  tuberculosis — and,  also,  any  of  the  diatheses 
that  may  obstruct  recovery.  Functional  rest  is  almost  as  impor- 
tant in  this  as  in  the  acute  form  of  the  disease,  and,  therefore, 
any  condition,  be  it  above  or  below  the  larynx,  that  can  occasion 
cough  should  be  removed  or  modified.  The  larynx  should  be  pro- 
tected, also,  from  foreign  irritants  of  any  kind,  and  these  may  be 
found  in  articles  of  food  or  drink  or  perhaps  in  atmospheric  impuri- 
ties. It  is  absolutely  essential  that  the  nose  and  pharynx  shall  be 
put  and  kept  in  as  nearly  a  state  of  perfect  health  as  possible. 

Local  Treatment. — Will  be  carried  out  by  the  use  of  solutions 
in  spray  or  upon  the  laryngeal  applicator,  of  powders  by  insuffla- 
tion, of  lozenges,  and,  occasionally,  of  inhalations.  Alum  or 
chloride  of  zinc  in  10-grain  solution  make  excellent  astringent 
sprays,  and  if  they  are  accurately  introduced  within  the  larynx 
by  the  aid  of  the  mirror  and  the  laryngeal  atomizer  their  effect 
will  be  so  much  the  more  quickly  apparent.  With  skilful  hand- 
ling of  instruments  it  is  astonishing  how  soon  the  larynx  over- 
comes its  repugnance  to  any  form  of  direct  treatment.  In  ob- 
stinate cases  stronger  zinc  solutions  may  be  used  upon  the  ap- 
plicator, or  we  may  employ,  by  means  of  the  insufflator,  a  powder 
of  equal  parts  of  alum  and  sacch.  lact.,  or  one  of  zinc  sulphat. 
and  sacch.  lact.,  in  the  same  proportions.  If  the  larynx  is  very 
dry,  even  to  the  point  of  having  crusts  of  dried  mucus  within 
it,  ichthyol  in  20,  30,  or  50  per  cent,  solution  is  an  excellent 
remedy  for  use  upon  the  applicator.  The  presence  of  erosions 
or  of  simple  catarrhal  ulcers  will  call  for  the  employment  of  silver 
nitrate  solutions,  10  to  20  grains  to  the  ounce.  In  ca.se  there  is 
much  irritative  cough,  due  perhaps  to  some  associated  tracheitis, 
the  stimulating  inhalations  suggested  for  the  later  stages  of  acute 
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laryngitis  are  often  of  value.  Much  comfort  and  benefit  are  also 
to  be  derived  at  times  from  the  use  of  certain  remedies  in  lozenge 
form,  such  as  borax,  alum,  benzoic  acid,  cubeb,  chlorate  of  potash, 
chloride  of  ammonium,  etc. 

TUBERCULOUS  LARYNGITIS. 

Although  primary  laryngeal  tuberculosis  is  possible,  and  has 
been  accurately  observed  in  a  small  number  of  reported  cases,  yet 
it  is  relatively  extremely  rare  and  need  not  be  separately  con- 
sidered. 

The  frequency  of  secondary  invasion  of  the  larynx  has  been 
demonstrated  by  Heinze,  who  in  autopsies  of  1226  cases  dying  of 
pulmonary  phthisis  found  that  the  larynx  presented  unmistakable 
evidences  of  the  disease  in  51.3  per  cent.  The  path  of  infection 
is  largely  conjectural,  but  the  probabilities  are  that  when  the  dis- 
ease Is  consequent  upon  pulmonary  tuberculosis  the  bacilli  reach 
the  deeper  laryngeal  tissues  through  some  imperceptible  breach  of 
epithelial  integrity;  whereas  when  the  primary  infection  has 
occurred  in  the  upper  portions  of  the  air  or  digestive  tracts — in 
the  pharyngeal,  faucial,  or  lingual  tonsils,  for  instance — the  lymph 
channels  are  probably  the  routes  by  which  the  larynx  is  reached. 

Etiology. — A  simple  chronic  catarrh  of  the  larynx  in  association 
with  severe  and  long-continued  depression  of  the  general  vitality 
becomes  a  powerful  predisponent  to  tubercular  mischief.  The 
male  being  the  more  frequent  subject  of  catarrh,  it  is  in  this  sex 
that  the  majority  of  cases  of  laryngeal  tuberculosis  occur,  the  pro- 
portion between  the  two  sexes  being  as  about  three  to  two. 

Morbid  Anatomy. — General  anaemia  of  the  laryngeal  mucous 
membrane  precedes  for  a  variable  period  of  time  the  infiltration 
and  tumefaction  that  are  usually  the  first  recognizable  evidences 
of  tuberculous  deposit.  The  infiltration  may  be  general,  but  it  is 
more  often  limited  to  certain  portions  of  the  larynx.  Of  these 
the  favorite  Ls  the  interarytenoid  fold,  probably  because  of  the 
comparative  abundance  of  loose  cellular  tissue  in  this  region,  and 
of  the  fact  that  the  sputum  collects  and  may  remain  here  for  some 
time  before  being  expectorated.  (Plate  II.,  Fig.  5.)  The  tissue 
enveloping  the  arytenoid  cartilages  is  another  seat  of  predilec- 
tion, and  next  to  this  we  may  rank  the  aryepiglottic  folds.     In 
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those,  however,  whose  work  compels  more  than  ordinarily  hard 
usage  of  the  voice,  it  is  not  infrequent  for  the  vocal  cords  and 
the  ventricular  bands  to  be  the  parts  earliest  affected.  The 
epiglottis  often  escapes  altogether,  but  if  attacked  it  is  usually 
late.  (Plate  XIV.,  Fig.  2.)  Progress  of  the  disease  leads  to 
necrosis  and  ulceration.  Tuberculous  ulcers  in  the  larynx  are 
usually  small,  multiple,  and  rather  shallow.  Their  edges  are 
uneven,  "  worm-eaten,"  and  slightly  elevated  above  the  surround- 
ing tissue. 

The  laryngeal  cartilages,  particularly  the  arytenoids  and  the 
cricoid,  are  quite  often  the  seat  of  necrosis  consequent  upon  an 
extensive  infiltration  of  their  perichondrium. 

The  mirror  will  show  wide  variations  in  the  laryngeal  image, 
according  to  the  stage  of  the  disease  at  which  it  is  used.  In  that 
of  invasion  general  anaemia  of  the  larynx  is  the  rule,  and  one  of 
the  earliest  added  signs  of  the  disease  is  the  development  upon  the 
anterior  surface  of  the  interarytenoid  fold  of  pale,  flabby  projec- 
tions of  a  papillomatous  appearance.  Although  something  of  a 
similar  character  may  occur  in  syphilis,  or  even  in  simple  chronic 
catarrh,  yet  they  are  extremely  characteristic  of  tuberculosis,  and 
are  always  to  be  regarded  with  suspicion.  With  nearly  equal 
frequency  we  find  the  almost  pathognomonic  pyriform  swelling  of 
one  or  both  arytenoid  eminences,  and  this  may  and  usually  does 
involve  much  or  all  of  the  aryepiglottic  fold.  (Plate  XIV.,  Fig.  1.) 
The  tumefaction  is  enormous  at  times,  and  may  entirely  hide 
inferior  portions  of  the  larynx.  Another  occasional  symptom  of 
early  occurrence  is  a  moderate  paresis  of  one  or  both  vocal  cords, 
and  with  this  may  be  associated  more  or  less  injection  of  them. 
Any  infiltration  of  the  thin  mucous  covering  of  the  epiglottis  can 
scarcely  avoid  exciting  a  perichondritis,  and  this  may  be  attended 
with  extraordinary  tumefaction. 

Tuberculous  new-growths — tuberculomata — occur  in  any  por- 
tion of  the  larynx,  and  are  characterized  by  their  paleness,  their 
uneven  surface,  and  their  usually  broad  base.     (Plate  XIV.) 

Symptoms. — The  voice  is  affected  from  the  commencement  of 
the  disease,  and  this  affection  may  range  from  slight  enfeeble- 
inent  to  complete  extinction.  Pain  prior  to  ulceration  is  prac- 
tically absent  during  functional  rest,  and  it  Is  not  severe  even 
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during  action.  At  a  stage  of  the  disease,  however,  when  ulcera- 
tion has  occurred  upon  the  epiglottis  or  upon  the  outer  surface  of 
the  margin  of  the  larnygeal  cavity,  the  act  of  swallowing  may 
occasion  such  agonizing  pain  that  many  patients  would  rather 
starve  than  attempt  it.  Swelling  of  such  degree  as  to  occasion 
any  marked  dyspnoea  is  rather  exceptional.  Cough  of  varying 
frequency  and  character  is  an  invariable  accompaniment,  and  the 
expectoration,  gelatinous  and  scanty  at  first,  becomes  abundant 
and  muco-purulent  upon  the  appearance  of  ulceration.  When  the 
ulceration  is  extensive,  and  particularly  if  necrosis  of  the  carri- 
ages be  present,  an  offensive  and  quite  characteristic  odor  is  a 
symptom  of  some  prominence. 

Diagnosis. — Diagnosis,  in  many  cases  requiring  but  a  moment's 
investigation,  in  others  may  require  several  days  of  patient  and 
careful  observation.  The  discovery  in  the  one  case  of  the  primary 
disease  process,  and  the  presence  of  all  the  dyscrasic  phenomena 
that  usually  accompany  it,  remove  at  once  any  doubt  as  to  the 
nature  of  the  laryngeal  lesion;  but  in  another  instance  which 
may  present  no  collateral  or  corroborative  evidence  of  this  kind 
we  must  trust  entirely  to  the  more  or  less  distinctive  appearances 
afforded  by  the  larynx  itself.  The  description  just  given  of  these 
physical  alterations  need  not  be  repeated,  and  we  have  only  to 
select  for  emphasis  the  several  points,  the  association  of  which  will 
enable  us  to  exclude  carcinoma  and  syphilis.  The  ulcer  of  syphilis 
that  we  find  in  the  larynx  is  deep  and  sharply  defined,  and  is 
surrounded  by  a  hypenemic  mucous  membrane,  all  of  which  is 
in  marked  contrast  to  the  tuberculous  ulcer.  The  syphilitic 
lesion  extends  rapidly  and  deeply,  is  attended  by  scarcely  any 
pain  or  impairment  of  the  general  health,  and  other  evidences 
of  present  or  past  activity  of  the  disease  are  usually  to  be  found. 
Old  cicatrices  and  adhesions  involving  the  pharynx  and  fauces 
are  eloquent  of  previous  ulceration.  If  doubt  still  lingers,  a  few 
days'  administration  of  the  iodides  will  generally  enable  us  to 
reach  a  positive  decision.  It  must  always  be  borne  in  mind, 
however,  that  tuberculosis  and  syphilis  may  coexist,  and  if  but 
one  of  them  should  be  recognized  and  treated  the  outcome  will- 
scarcely  prove  happy. 

Carcinoma,  almost  from  its  inception,  is  characterized  by  con- 
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stant  lancinating  pain.  This  and  its  encroachment  upon  the 
laryngeal  cavity  commonly  attract  attention  long  before  the  occur- 
rence of  ulceration.  The  mucous  membrane  is  hypereemic,  and 
when  ulceration  once  begins  it  progresses  steadily,  although  rather 
slowly.  The  cachexia  of  the  late  stages  is  of  considerable  diag- 
nostic assistance. 

Notwithstanding  these  several  differences,  however,  the  diag- 
nosis is  often  a  matter  of  extreme  difficulty,  even  for  the  expert 
laryngologist,  and  the  beginner  should  remember  that  it  is  fre- 
quently only  the  characteristic  course  of  the  disease  during,  per- 
haps, many  days  of  observation  that  enables  us  to  finally  assure 
ourselves  of  its  nature. 

Prognosis. — The  fact  that  in  the  large  majority  of  cases  the 
prognosis  is  far  from  favorable  is  due  to  the  almost  hopelessly  late 
period  at  which  the  laryngologist  first  sees  them.  If  in  all  cases 
of  pulmonary  tuberculosis  the  laryngologist  were  associated  with 
the  general  adviser  from  the  commencement  of  treatment,  not 
only  would  laryngeal  involvement  be  much  more  rare,  but  in  the 
event  of  its  occurrence  it  could,  in  all  probability,  be  restrained 
within  the  limits  of  mere  discomfort  throughout  the  further  prog- 
ress of  the  pulmonary  disease.  The  prospect  of  cure  in  any 
case  will  largely  depend  upon  the  amenability  of  the  primary  disease 
in  the  lungs  and  upon  the  remaining  amount  of  vitality  that 
the  patient  may  possess.  In  unfavorable  cases  the  probable 
duration  of  life  will  be  the  longer  in  proportion  as  the  ulceration 
is  intralaryngeal  and  sheltered  from  contact  with  articles  of  food. 
The  presence  of  intractable  ulcers  upon  the  border  of  the  epi- 
glottis, or  upon  the  pharyngeal  aspect  of  the  aryteno-epiglottic 
folds,  or  the  posterior  commissure,  will  seriously  interfere  with 
nutrition  by  making  deglutition  so  painful  that  it  cannot  be  endured. 
The  inevitably  rapid  fatal  effect  of  such  a  condition  b  plainly 
obvious.  In  the  case  of  only  average  severity,  however,  my 
view  of  the  prognosis  of  this  disease  is  not  nearly  so  gloomy  as 
that  which  seems  to  be  almost  universal  among  general  practi- 
tioners and  even  among  a  large  proportion  of  laryngologist.-. 
The  fact  that  quit-.1  ;i  number  of  indisputable  instances  of  sponta- 
neous healing  of  tuberculous  ulceration  within  the  larynx  have 
been  reported,  anil  thai  inuny  of  m  Inivi       " 
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these  lesions,  even  while  the  tuberculous  process  situated  else- 
where has  steadily  progressed,  have  been  sufficient  to  convince 
me  that  the  natural  tendency  of  the  tuberculous  larynx  is  to  get 
well,  provided  it  is  given  a  fair  chance.  Does  not  the  extreme 
rarity  of  primary  tuberculous  infection  of  the  larynx,  in  spite  of 
its  exposed  position,  favor  the  view  that  not  only  is  its  defensive 
power  against  this  species  of  microbic  infection  very  great,  but  that 
in  the  event  of  its  occurrence  this  power  will  continue  to  contest 
the  advance  of  the  disease,  and  in  all  probability  successfully, 
if  it  be  reinforced  by  the  assistance  that  we  are  able  to  extend 
to  it?  The  nature  of  this  assistance  will,  of  course,  be  largely 
influenced  by  the  widely  varying  conditions  encountered  in  different 
cases;  but  should  the  disease  be,  as  we  know  it  almost  always  is, 
a  sequence  of  the  same  disease  within  the  lung,  the  value  of  our 
assistance  will  depend  to  a  great  extent  upon  our  ability  to  control 
the  primary  disease,  and  so  to  protect  the  larynx  from  continued 
reinfection.  From  this  point  of  view  it  does  make  a  very  material 
difference  whether  the  infection  comes  from  within  through  the 
medium  of  the  blood  and  lymph  vessels,  or  from  without  through 
some  breach  in  the  integrity  of  the  epithelial  covering  of  the  mucous 
membrane.  In  the  one  case  we  are  practically  helpless  to  prevent 
it;  in  the  other  we  can  often  make  a  winning  fight. 

Treatment. — However  laryngologists  may  differ  as  to  the  prin- 
ciples and  details  of  local  treatment,  we  are  probably  very  nearly 
of  one  mind  as  to  its  general  management.  In  case  the  patient 
can  afford  the  advantages  which  change  of  climate  and  altitude 
may  secure  him,  our  selection  of  the  new  locality  will  be  condi- 
tional upon  so  many  of  the  features  present  in  each  case  that  no 
strict  rules  can  be  formulated  for  our  guidance.  Whether  it 
shall  be  high,  cold,  and  dry,  or,  on  the  other  hand,  low,  warm, 
and  moist,  or  whether  it  shall  have  various  modifications  of  these 
climatic  peculiarities,  is  a  question  the  wise  decision  of  which 
will  often  require  much  reflection  and  an  intimate  knowledge  of 
our  patient.  Whatever  the  environment,  however,  there  are 
certain  hygienic  principles  relating  to  the  tuberculous  larynx  that 
must  be  rigidly  enforced.  To  put  it  briefly,  the  removal  or  sup- 
pression of  everything  that  can  possibly  act  as  an  irritant  must 
be  attempted.     Above  all  other  considerations  I  should  place  the 
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need  of  functional  rest.  Barring  the  two  physiological  ; 
of  disturbance — respiration  anil  deglutition — we  can  usually  mod- 
erate, at  least,  the  activity  of  all  others.  The  use  of  the  voice, 
either  phonic  or  in  whisper,  must  be  absolutely  prohibited,  Know- 
ing what  a  trial  this  Ls  to  the  average  patient  and  how  few  of  them 
have  sufficient  self-control  to  observe  strict  silence,  we  may  be 
disposed  to  be  lenient  in  this  matter  and  to  be  content  with  lessened 
use  of  the  voice  instead  of  its  entire  abandonment.  It  Ls,  I  think, 
a  mistaken  kindness  this,  because  not  only  is  phonation  injurious 
in  itself,  but  it  almost  inevitably  provokes  increased  frequency 
of  cough  and  more  or  less  vigorous  clearing  of  the  throat  in  order 
that  the  voice  may  be  rendered  for  the  moment  more  distinct. 
It  is  infinitely  better  to  exact  a  promise  of  silence  from  the  patient 
and  to  have  him  conduct  his  communications  entirely  in  writing; 
and  in  order  to  make  this  practicable  it  may  lie  necessary  at  times 
for  the  patient  to  change  his  occupation  or  to  relinquish  work 
altogether.  The  subject  of  food  and  its  adaptation  to  the  intensely 
sensitive  condition  of  the  larynx  is  one  that  requires  eternal  vigi- 
lance, and  we  cannot  be  too  explicit  in  our  instructions  and 
insistent  upon  their  observance. 

If  there  is  ever  any  truth  in  the  old  saying  that  "  there  is  nothing 
so  bad  for  a  cough  as  coughing,"  surely  it  is  when  we  have  a 
tuberculous  larynx  to  deal  with.  The  topical  treatment  of  the 
larynx  will  of  course  greatly  modify  the  frequency  and  character 
of  the  cough ;  but  while  no  doubt  it  would  be  better  for  the  stomach's 
sake  to  wholly  avoid  the  internal  use  of  drugs  for  this  purpose, 
yet  there  are  critical  moments  in  the  course  of  this  disease  when 
resort  to  them  is  entirely  judicious,  and  will  be  justified  by  the 
good  effects  of  the  increased  rest  that  they  secure. 

In  connection  with  the  cough  I  think  this  an  opportune  moment 
to  speak  of  a  procedure  that  has  not,  it  seems  to  me,  achieved  as 
wide  a  popularity  ami  general  use  as  it  deserves.  I  mean  the 
intratracheal  injection  of  solutions  of  menthol,  guaiaeol,  or  euca- 
lyptol  in  olive  or  some  other  oil.  For  routine  employment  not  only 
in  this  but  in  several  other  affections  of  the  air  tract,  there  is 
scarcely  anything  that  I  hold  in  higher  favor  than  this.  I  do 
not  resort  to  it  with  any  idea  that  it  exerts,  direclly,  the  least 
salutary  influence  upon  the  pulmonary  disease,   I  do  not  believe 
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that  it  does,  but  there  is  no  room  for  argument  concerning  the 
favorable  effect  that  it  has  both  upon  the  character  of  the  cough 
and  that  of  the  sputum.  This  latter  becomes  thinner  in  consistence 
and  easier  of  expectoration,  and  as  a  consequence  the  cough 
lessens  both  in  violence  and  frequency.  Whether  the  injection 
of  these  solutions  lessens  also  the  infective  quality  of  the  sputum 
I  shall  not  discuss,  but  it  does  not  seem  unlikely. 

We  naturally  divide  the  local  treatment  of  the  tuberculous 
larynx  into  that  of  the  pre-ulcerative  stage  and  that  which  becomes 
appropriate  when  ulceration  has  commenced.  I  shall  dwell 
but  a  moment  upon  the  treatment  of  the  first  of  these.  We 
will  be  guided  in  our  selection  of  remedies  by  ordinary  general 
principles,  the  measures  employed  varying,  of  course,  according 
to  the  state  of  vascularization  of  the  tissues,  the  amount  of  infil- 
tration, and  the  character  and  quantity  of  the  expectoration.  At 
one  time  astringent  and  at  another  stimulating  sprays  will  be  of 
service,  and  inhalations  partaking  of  one  or  the  other  of  these 
qualities  may  also  be  used  with  benefit.  I  cannot  help  thinking  that 
the  use  of  inhalations  or  of  finely  comminuted  sprays  is  much 
preferable  to  the  introduction  of  powders  within  the  larynx,  at 
least  before  the  occurrence  of  ulceration. 

With  beginning  disintegration  of  the  infiltrated  tissues  and  the 
appearance  of  ulceration  our  treatment  will  not  only  become 
more  elaborate  and  make  greater  demands  upon  our  technical 
skill,  but  there  will  arise  the  added  necessity  for  its  more  fre- 
quent repetition.  With  regard  to  this  latter  point  I  have  gradu- 
ally become  quite  confident  that  the  results  of  treatment  of  tuber- 
culous ulceration  of  the  larynx  would  be  much  more  encouraging, 
much  more  satisfactory — that,  in  other  words,  our  proportion 
of  cures  would  be  greatly  increased — if  it  were  always  practicable 
for  us  to  see  our  patient  three  or  four  times  each  day  instead  of 
but  once,  or  even  less  frequently  than  this.  If  tissue  necrosis 
and  extension  of  infiltration  are  disposed  to  be  at  all  active,  visits 
at  such  wide  intervals  as  alternate  days  can  have  but  little  more 
than  a  retarding  influence  upon  the  destructive  process.  Its 
complete  arrest  can  scarcely  be  hoped  for  if  our  treatment  be 
less  aggressive  than  the  disease  itself.  There  are  many  difficulties, 
of  course,  which  combine  to  hamper  both  the  patient  and  our- 
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selves  in  this  matter;  but  whatever  mutual  sacrifices  may  be  nec- 
essary to  the  end  of  securing  this  frequency  of  treatment,  they 
will  be  found,  I  think,  quite  worth  the  making.  The  thorough 
cleansing  of  the  larynx  every  few  hours,  the  complete  removal 
from  it  of  the  mass  of  bronchopulmonary  sputum,  mingled  with 
the  dibris  of  local  necrosis  and  purulent  discharge,  while  greatly 
facilitating  the  action  of  any  remedial  application  is  of  itself  of 
distinct  value  in  permitting  if  not  promoting  cicatrization.  It 
is  extremely  unfortunate  that  the  victim  of  this  disease  cannot 
clear  his  larynx  as  successfully  as  he  can  his  nose  or  nasopharynx. 
It  is  we  who  must  do  this  for  him,  and  the  more  often  and  thoroughly 
we  do  it  the  greater  will  be  the  certainty  and  rapidity  of  his  improve- 
ment. I  do  not  suppose  it  would  be  practicable,  but  I  cannot 
help  wishing,  nevertheless,  that  we  might  have  sanitariums  for 
those  cases  of  tuberculosis  in  which  the  larynx  is  the  more  seriously 
involved  organ.  Under  such  circumstances  cleansing  and  medi- 
cation could  be  made  an  almost  continuous  performance,  and  I 
am  sure  that  many  cases  which  now  defy  our  efforts  could  be 
brought  under  early  control  and  conducted  to  ultimate  cure. 
The  alkaline  solution  in  spray  form,  supplemented,  if  necessary, 
by  the  direct  application  of  peroxide  of  hydrogen  with  the  tuft 
of  cotton,  will  usually  rid  the  larynx  of  its  irritating  contents  and 
give  us  an  approximately  clean  surface  for  the  action  of  medic- 
aments. In  spite  of  the  fact  that  it  has  been  termed  antiquated 
and  even  barbarous  by  an  occasional  overzealous  advocate  of 
some  other  remedy,  I  am  as  well  satisfied  with  lactic  acid  as  I 
could  be  with  anything  not  possessing  actually  specific  properties. 
I  believe  that  in  it  we  have  a  remedy  that,  properly  used,  will 
cure  any  case  that  may  be  reasonably  regarded  as  curable.  I 
believe,  also,  that  a  50  per  cent,  solution  used  twice  each  day  will 
be  more  effective  than  the  pure  acid  used  but  once  daily.  I  need 
not  emphasize  the  necessity  for  energy  in  its  application,  and 
if  the  larynx  has  been  previously  sufficiently  cocainized  my  exper- 
ience has  never  furnished  me  with  an  instance  that  would  afford 
the  least  justification  for  the  use  of  such  an  adjective  as  barbarous 
in  referring  to  it.  This  may  have  been  an  exceptional  experience, 
but  I  have  never  heard  anything  but  the  mildest  complaint  of  its 
painful ness,  and  seldom  even  this.     It  is  immediately  after  this 
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application  that  I  use  the  intratracheal  injection  already  mentioned; 
and,  finally,  in  those  cases  when  both  the  depth  and  superficial 
extent  of  ulceration  are  above  the  average,  I  complete  the  treat- 
ment by  the  insufflation  of  iodoform  in  combination  with  some 
indifferent  powder.  In  its  entirety  this  treatment  no  doubt 
consumes  a  large  amount  of  time,  but  we  will  usually  be  com- 
pensated by  the  results  which  it  secures. 

The  problem  of  controlling  the  agonizing  pain  that  so  often 
accompanies  this  ulcerative  process  is  one  of  acknowledged  diffi- 
culty. Of  the  small  number  of  remedies  that  have  any  value 
in  this  emergency,  orthoform  has  seemed  to  me  the  most  depend- 
able. Its  efficiency  is  influenced  somewhat  by  the  method  of  its 
use.  Freudenthal's  emulsion,  though  therapeutically  entirely  sat- 
isfactory, is  somewhat  elaborate  (see  Formulary),  and,  moreover, 
it  is  important  that  it  be  of  recent  preparation. 

This  discussion  of  the  local  treatment  of  laryngeal  tuberculosis 
would  be  far  from  complete  without  some  reference  to  the  sur- 
gical procedures  that  have  been  periodically  eulogized  for  employ- 
ment in  this  disease.  Personally,  I  am  not  an  advocate  of  this 
mode  of  intervention.  In  the  abstract,  the  removal  by  the  curette 
of  necrosed  tissue,  preceded,  if  necessary,  by  the  incision  of  infil- 
trated areas,  seems  perfectly  rational  and  judicious,  and  from  this 
point  of  view  probably  few  would  question  its  propriety;  but, 
as  a  matter  of  fact,  this  method  instead  of  being  well  adapted  to 
and  attended  by  favorable  results  in  all  or  even  a  majority  of 
cases,  has  been  found,  on  the  contrary,  to  be  applicable  to  only 
a  carefully  selected  few.  Even  those  who  champion  its  cause 
most  ardently  not  only  admit  its  limitations,  but  insist  upon  a 
most  accurate  discrimination  in  the  choice  of  cases.  Even  with 
the  exercise  of  this  care,  however,  it  is  still  debateable  whether  the 
results  that  it  gives  are  so  far  superior  to  those  obtainable  from 
the  less  heroic  measures  that  I  ha\e  detailed,  as  to  compensate  for 
the  inflammatory  reaction,  the  intense  suffering,  and  the  marked 
though  temporary  systemic  depression  exhibited  by  the  patient. 

The  special  pathological  conditions  that  would  demand  or 
justify  a  resort  to  tracheotomy  or  laryngo-fissure  are  of  such 
exceptional  occurrence,  and  so  readily  suggest  themselves  to  the 
mind,  that  any  extended  reference  to  them  is  uncalled  for. 
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That  we  may  he  famished  with  something  of  specific  virtue 
through  the  investigations  now  being  conducted  with  Koch's  new 
tuberculin  and  its  several  modifications  is  a  possible  outcome 
that  we  cannot  but  await  with  intense  interest.  In  conclusion,  I 
have  only  to  reiterate  my  belief  that  the  cure  of  tuberculous  laryn- 
gitis, while  it  will  continue  to  depend  to  a  certain  extent  upon  the 
stage  and  activity  of  the  pulmonary  disease  and  what  remains 
of  the  general  vitality  of  the  patient,  will  do  so  to  an  almost 
equal  extent  upon  the  frequently  and  the  patient  thoroughness 
with  which  we  carry  out  whatever  local  treatment  we  may  .adopt. 

I  am  much  less  pessimistic  now  as  to  the  curability  of  this 
disease  than  I  was  a  dozen  or  even  a  half-dozen  years  ago;  and 
where  once  we  may  have  dreaded  the  appearance  of  these  patients 
in  our  offices,  we  can  now  greet  them  cheerfully  and  with  the 
assurance  that,  though  perhaps  we  may  fail  to  cure,  we  cannot 
fail  to  afford  them  that  relief  from  suffering  which  robs  approach- 
ing death  of  half  its  sting. 

The  further  clinical  and  laboratory  work  of  the  three  years  that 
have  elapsed  since  the.  appearance  of  the  first  edition  of  this  book, 
necessitate  very  little  alteration  of  and  very  few  additions  to  what 
I  then  wrote  concerning  this  disease.  The  appreciation  of  the 
value  of  lactic  acid  as  a  local  application  in  the  ulcerative  stage 
of  the  disease  has  greatly  increased  instead  of  diminishing,  and 
there  is  now  no  need  for  me  to  reiterate  my  emphatic  dissent 
from  Freuden that's  use  of  the  term  "barbarous"  in  referring  to 
it.  I  shall  not  be  surprised,  however,  should  this  remedy  be 
very  soon  supplanted  to  a  great  extent  by  the  use  of  the  galvano- 
cautery  point  as  suggested  by  (iriinwald,  and  this  procedure  has 
the  very  great  advantage  of  being  as  valuable  in  arresting  and 
reducing  the  pre-ulcerative  infiltration  as  it  is  in  promoting 
cicatrization  of  the  ulcers  themselves.  My  own  experience  with 
it  during  the  past  two  years  has  for  me  more  than  justified  the 
favor  that  Griinwald  bespeaks  for  it. 

The  popularity  of  the  intratracheal  injection  as  an  auxiliary 
therapeutic  measure  has  also  greatly  extended  and  it  is  now  gener- 
ally recognized  as  a  most  efficient  aid,  particularly,  as  I  have 
previously  urged,  in  those  cases  marked  by  frequency  of  cough 
and  abundance  of  expectoration.     Much  additional  evidence  r 
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been  forthcoming  as  to  the  almost  imperative  necessity  for  enjoining 
upon  our  cases  of  tuberculous  laryngitis  the  absolute  silence 
that  I  advocated  some  years  ago.  If  the  Trappists  from  merely 
religious  motives  voluntarily  abandon  speech,  why  should  we  in 
order  to  prolong  or  even  save  life  hesitate  to  prohibit  it?  In 
England,  this  is  now  commonly  known  as  the  "silent  treatment," 
and  its  admirable  effects  have  been  so  frequently  demonstrated 
that  it  may  now  be  regarded  as  one  of  the  therapeutic  essentials. 
The  only  measure  that  may  l>e  justly  designated  as  new  in  the 
treatment  of  laryngeal  tuberculosis  is  the  employment  of  the 
various  light  rays.  Although  no  one  as  yet  has  ventured  to  report 
a  single  instance  of  complete  cure  of  this  disease  by  radiotherapy, 
yet  there  is  no  room  for  doubt  that  certain  rays  produce  appre- 
ciable effects  of,  at  least,  a  palliative  nature.  In  a  number  of 
cases,  pain,  cough  and  expectoration  have  been  lessened  in  this 
way  and  it  has  even  l>een  claimed  that  it  exerts  a  restraining  influ- 
ence upon  the  ulcerative  process  itself.  The  Rontgen  rays,  the 
Finsen  light,  the  Cooper  Hewitt  light,  the  ultraviolet  rays  and 
the  actinolight  have  all  been  used  with  varying  degrees  of  success, 
but  with  none  of  them  has  the  success  been  so  great  as  to  do  more 
than  encourage  us  to  continue  the  investigation  of  their  possible 
powers.  Of  course,  radium  has  also  received  its  due  share  of 
experimentation,  but  with  scarcely  enough  result  to  arouse  any 
hope  of  its  proving  of  material  therapeutic  value. 

SYPHILITIC  LARYNGITIS. 

Secondary. — Although  manifestations  of  secondary  syphilis 
in  the  larynx  are  not  uncommon,  yet  they  seldom  occasion  any 
great  symptomatic  disturbance,  and  the  disease  may  appear  and 
disappear  from  this  region  without  arousing  a  suspicion  of  anything 
more  than  a  subacute  catarrhal  inflammation,  somewhat  obstinate 
and  prolonged,  perhaps,  but  nevertheless  of  simple  nature.  Appar- 
ently innocent  as  it  may  often  be,  however,  its  almost  invariable 
tendency  is  to  leave  a  persistent  irritative  hyperemia  in  its  wake 
that  will  strongly  predispose  the  individual  to  the  far  more  serious 
tertian'  phenomena  of  the  disease. 

Tertiary. — The  early  stage  of  this  affection  is  usually  character- 
ized either  by  a  diffuse  infiltration  of  the  laryngeal  tissues  or  by 
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and  burning  pain,  and  of  interference  with  the  act  of  swallowing 
usually  proportionate  to  the  amount  of  epiglottic  involvement. 
Secretion  is  not  apt  to  be  abundant,  and,  while,  therefore,  the 
throat  may  be  cleared  frequently  by  voluntary  effort,  cough  and 
expectoration  are  not  symptoms  of  any  prominence.  Embarrass- 
ment of  respiration  is  of  late  occurrence,  as  a  rule,  and  is  evi- 
dence of  the  cicatricial  stenoses  which  commonly  follow  the  sub- 
sidence of  ulceration.  Another  sequel  of  ulceration  which  may 
likewise  occasion  obstructive  symptoms  is  the  marked  peripheral 
thickening  which  often  occurs  around  the  site  of  some  tissue  loss. 

In  cases  in  which  the  preliminary  infiltration  has  been  very 
extensive  and  in  which,  during  the  subsequent  ulceration,  mixed 
infection  has  perhaps  occurred,  we  are  not  unlikely  to  find  serious 
ravages  among  the  deeper  tissues,  the  perichondrium,  the  cartil- 
ages themselves,  and  the  articulations.  Destruction  of  these 
parts  is  apt  to  be  accompanied  by  the  expulsion  of  large  sequestra. 

Diagnosis. — Any  difficulty  in  the  diagnosis  of  syphilitic  laryn- 
gitis is  usually  limited  to  the  pre-ulcerative  stage;  but  even  then 
a  patient  and  tactful  investigation  of  the  history,  a  careful  search 
of  the  whole  body,  if  necessary,  for  evidences  of  previous  specific 
disease,  the  marked  general  hyperemia  of  the  laryngeal  mucous 
membrane,  and  finally  the  resort  to  antisyphilitic  treatment  will 
seldom  fail  to  dissipate  doubt.  We  will  of  course  attempt  to 
exclude  tuberculosis  by  examination  of  the  chest  and  the  sputum; 
and  an  additional  point  of  value  in  this  disease  is  its  duration. 
When  the  infiltrated  areas  and  gummatous  swellings  break  down, 
the  characteristic  appearance  of  the  ulcers  and  their  rapid  exten- 
sion will  further  illuminate  our  diagnostic  pathway.  The  exclu- 
sion of  malignant  growth  requires  at  times  some  little  period 
of  observation  as  to  the  rate  of  progress  of  the  disease  and  the 
tendency  to  rapid  degeneration  of  the  infiltration. 

Treatment. — Any  delay  in  treatment  may  be  so  dangerous  that 
it  Is  often  judicious  to  commence  it  even  before  our  diagnosis  is 
thoroughly  established.  The  iodides  alone  should  not  be  de- 
pended upon,  but  should  be  supplemented  by  mercurial  inunc- 
tions or  the  intramuscular  injection  of  that  drug.  Locally,  there 
is  no  better  agent  for  checking  the  advance  of  u1  ;on  and 
limiting  disintegration  to  the  already  dead  tissue  ta  of 
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and  burning  pain,  and  of  interference  with  the  act  of  swallowing 
usually  proportionate  to  the  amount  of  epiglottic  involvement. 
Secretion  is  not  apt  to  be  abundant,  and,  while,  therefore,  the 
throat  may  be  cleared  frequently  by  voluntary  effort,  cough  and 
expectoration  are  not  symptoms  of  any  prominence.  Embarrass- 
ment of  respiration  is  of  late  occurrence,  as  a  rule,  and  is  evi- 
dence of  the  cicatricial  stenoses  which  commonly  follow  the  sub- 
sidence of  ulceration.  Another  sequel  of  ulceration  which  may 
likewise  occasion  obstructive  symptoms  is  the  marked  peripheral 
thickening  which  often  occurs  around  the  site  of  some  tissue  loss. 

In  cases  in  which  the  preliminary  infiltration  has  been  very 
extensive  and  in  which,  during  the  subsequent  ulceration,  mixed 
infection  has  perhaps  occurred,  we  are  not  unlikely  to  find  serious 
ravages  among  the  deeper  tissues,  the  perichondrium,  the  cartil- 
ages themselves,  and  the  articulations.  Destruction  of  these 
parts  is  apt  to  be  accompanied  by  the  expulsion  of  large  sequestra. 

Diagnosis. — Any  difficulty  in  the  diagnosis  of  syphilitic  laryn- 
gitis is  usually  limited  to  the  pre-ulcerative  stage;  but  even  then 
a  patient  and  tactful  investigation  of  the  history,  a  careful  search 
of  the  whole  body,  if  necessary,  for  evidences  of  previous  specific 
disease,  the  marked  general  hyperemia  of  the  laryngeal  mucous 
membrane,  and  finally  the  resort  to  antisyphilitic  treatment  will 
seldom  fail  to  dissipate  doubt.  We  will  of  course  attempt  to 
exclude  tuberculosis  by  examination  of  the  chest  and  the  sputum; 
and  an  additional  point  of  value  in  this  disease  is  its  duration. 
When  the  infiltrated  areas  and  gummatous  swellings  break  down, 
the  characteristic  appearance  of  the  ulcers  and  their  rapid  exten- 
sion will  further  illuminate  our  diagnostic  pathway.  The  exclu- 
sion of  malignant  growth  requires  at  times  some  little  period 
of  observation  as  to  the  rate  of  progress  of  the  disease  and  the 
tendency  to  rapid  degeneration  of  the  infiltration. 

Treatment. — Any  delay  in  treatment  may  be  so  dangerous  that 
it  is  often  judicious  to  commence  it  even  before  our  diagnosis  is 
thoroughly  established.  The  iodides  alone  should  not  be  de- 
pended upon,  but  should  be  supplemented  by  mercurial  inunc- 
tions or  the  intramuscular  injection  of  that  drug.  Locally,  there 
is  no  better  agent  for  checking  the  advance  of  ulceration  and 
limiting  disintegration  to  the  already  dead  tissue  than  nitrate  of 
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silver.  It  may  be  applied  by  means  of  small  tufts  of  cotton  in 
60-grain  solution,  or  the  solid  stick  may  be  used  instead.  Thor- 
ough preliminary  cleansing  of  the  larynx  and  the  removal  of  all 
secretion  or  loose  necrotic  tissue  is  of  course  essential.  After 
cauterization  with  the  silver,  the  insufflation  of  the  iodoform 
powder  (page  135)  will  both  afford  protection  and  hasten  cicatri- 
zation. The  stenoses  which  follow  healing  must  be  controlled  by 
dilatation,  by  division  with  subsequent  dilatation,  or  upon  the  fail- 
ure of  these  methods  to  relieve  dyspnoea  we  must  resort  to  trach- 
eotomy. 

NEOPLASMS  OF  THE  LARYNX. 

Although,  histologically,  they  permit  of  a  much  more  elaborate 
classification,  yet  it  is  quite  sufficient  for  clinical  purposes  to 
divide  these  into  benign  and  malignant. 

As  to  the  favoring  and  exciting  factors  in  the  causation  of 
these  new-growths  there  is  more  surmise  than  certainty;  but  if 
for  the  sake  of  brevity  we  may  generalize,  it  is  probable  that 
any  condition  that  will  provoke  and  prolong  an  irritative  laryn- 
geal hyperemia  will  do  much  to  encourage  their  development. 

(a)  Benign  Neoplasms. — Considering  these  in  their  order  of  fre- 
quence, we  have  first  to  mention  that  form  which  outnumbers 
all  the  others  combined: 

Papilloma. — This,  although  not  limited  to  any  age,  is  most  often 
encountered  in  young  adults  and  children.  It  may  occur  as 
a  number — a  mass  of  small  ones — or  as  one  large  growth,  at- 
taining perhaps  the  size  of  a  walnut.  (Plate  XIV.,  Fig.  5.) 
The  surface  is  usually  uneven,  granular,  or  mulberry-like,  and 
the  color  a  rather  pale  pink.  (Plate  II.,  Fig  7.)  Histologically, 
this  tumor  is  a  papillary  fibro-epithelioma,  its  structure  con- 
sisting of  slender  processes  of  connective  tissue  springing  from 
a  broad  base,  which  are  enveloped  in  an  uncommonly  thick 
covering  of  epithelium. 

Fibroma. — A  number  of  other  neoplastic  formations  or  inflam- 
matory hyperplasia  are  often  diagnosed  as  fibroma;  but,  as  a 
matter  of  fact,  this  type  of  growth  is  very  rare.  It  is  almost 
pure  connective-tissue  tumor,  usually  of  rather  dense  consistence 
and  smooth  surface,  and  is  most  often  sessile.    (Plate  XIV.,  Fig.  4.) 
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Adenoma. — This  is  generally  of  cystic  form,  and  commonly 
originates  in  a  dilated  gland.  The  epiglottis  is  the  favorite  seat 
for  adenomata,  and  they  attain  at  times  such  size  as  to  interfere 
with  both  respiration  and  deglutition. 

Angioma. — This  variety,  arising  from  dilatation  of  veins  or 
capillaries,  is  seen  very  seldom.  As  might  be  expected,  it  is  apt 
to  undergo  rapid  alterations  of  size  and  color. 

Other  neoplasms  that  may  be  encountered  at  long  intervals  are 
the  myxoma,  the  lipoma,  and  the  chondroma. 

Symptoms. — The  symptoms  occasioned  by  the  presence  of  a 
benign  tumor  within  the  larynx  are  apt  to  vary  with  its  size  and 
location.  There  is  almost  always  more  or  less  impairment  of  the 
voice.  This  alteration,  though  slight  at  times  and  intermittent, 
may  amount  at  others  to  complete  aphonia.  Cough  is  of  com- 
mon occurrence,  but  the  ear  can  usually  detect  that  it  is  of  an 
irritative  nature,  and  the  fact  that  there  is  but  little  expector- 
ation is  of  additional  significance.    Some  of  the  larger  growths 

Fig.  9i. 


Mackenzie's  laryngeal  forceps. 

upon  the  epiglottis  or  about  the  aperture  of  the  larynx  may  inter- 
fere with  both  deglutition  and  respiration,  but  pain  is  conspicuous 
by  its  absence. 

Treatment. — The  only  curative  treatment  for  these  benign 
growths  consist  of  course  in  their  operative  removal.  It  is  scarcely 
likely  that  the  general  practitioner  will  undertake  an  oper- 
ation that  even  the  specialist  of  ripened  years  and  experience 
approaches  with  no  little  trepidation.  Intralaryngeal  surgery 
demands  an  extraordinary  amount  of  skill,  and  it  is  only  by  pro- 
longed and  constant  practice  that  the  two  hands — the  one  holding 
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the  mirror,  the  other  the  operating  instrument — can  attain  the 
necessary  perfection  of  training.  A  cure  is  reported  now  and 
then  of  papillomata  in  the  young  by  the  spray  or  direct  applica- 
tion to  them  of  alcohol  or  the  tincture  of  thuja,  but  very  little 
dependence  can  be  placed  upon  such  means.  Granting  the  possi- 
bility of  this,  however,  for  some  days  or  a  week  or  two  previous 
to  any  resort  to  surgery  it  is  always  advisable  to  reduce  as  far  as 
possible  the  irritability  of  .the  larynx  by  astringent  sprays,  and  to 
accustom  it  to  the  touch  of  instruments  by  introducing  within  it 
the  laryngeal  probe  or  the  cotton-wound  applicator.  The  type  of 
the  growth,  its  size,  and  situation  will  influence  our  choice  of 
instrument  for  its  removal.  This  may  be  a  curette,  snare,  knife, 
sponge-probang,  or  forceps.  The  first  step  of  the  operation  will 
be  the  thorough  cocainization  of  the  larynx.  Much  stronger  solu- 
tions of  this  drug  can  be  used  in  the  larynx  than  would  be  safe 
in  the  nose,  and  to  produce  complete  anaesthesia  a  15  per  cent, 
strength  is  usually  necessary.  The  applicator  carries  this  directly 
to  the  site  of  the  growth,  and  after  an  interval  of  two  or  three 
minutes  it  is  reapplied.  Within  a  very  few  minutes,  the  tissues 
having  become  quite  insensitive,  the  patient  takes  the  tip  of  his 
tongue  with  his  right  hand,  and  the  operator,  using  as  large  a 
laryngeal  mirror  as  possible,  introduces  his  forceps  or  other 
instrument,  and  should  distinctly  see  what  it  is  that  he  grasps 
with  it.  In  these  operations  as  little  as  possible  should  be  left 
to  the  sense  of  touch.  The  growth  if  small  may  be  entirely 
removed  at  the  first  attempt;  but  if  large  may  require  several 
repetitions  of  the  manoeuvre.  There  is  no  hemorrhage  worth 
mentioning,  and  the  after-treatment  requires  nothing  more  than 
silence,  the  use  of  a  little  cracked  ice,  or  perhaps  an  alum  spray. 

If  for  any  reason  the  removal  of  these  growths  by  endolaryn- 
geal  operation  is  impracticable,  resort  may  be  had  to  thyrotomy; 
but  this  should  be  a  last  resort,  and  only  undertaken  in  case 
symptoms  of  laryngeal  obstruction  make  operation  imperative. 

(b)  Malignant  Growths. — The  two  varieties  of  malignant  growth 
that  are  of  most  frequent  occurrence  in  the  larynx  are  the  epithe- 
lial and  the  sarcomatous.  Our  information  concerning  the  origin 
of  cancer  is  very  limited.  The  influence  of  heredity  has  probably 
been  much  overestimated,  and  it  no  longer  has  the  weight  in  diajj 
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nosis  that  it  once  had.  The  laryngeal  cancers  have  been  classified 
into  extrinsic  and  intrinsic,  the  former  including  those  involving 
the  epiglottis,  arytenoids,  aryepiglottic  fold,  and  pyriform  sinuses, 
and  the  latter  those  affecting  the  vocal  cords,  the  ventricular 
bands,  and  the  interarytenoid  folds,  and,  in  addition,  the  infra- 
glottic  growths.  Intrinsic  laryngeal  cancer  is  practically  always 
primary.  There  is  no  uniformity  in  the  appearances  presented 
by  different  cases,  and  the  laryngoscope  will  reveal  a  very  great 
variety  of  image. 

The  epithelioma  (Plate  II.,  Fig.  8),  whether  it  occurs  upon 
the  vocal  cord,  the  posterior  commissure,  or  the  ventricular  band, 
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Seller's  laryngeal  guillotine  with  tube-forceps  and  laryngotome. 

leads  almost  invariably  to  extensive  infiltration  of  the  adjoining 
tissues,  and  hence  to  marked  interference  with  function.  This  is 
one  of  the  most  significant  effects  of  a  cancerous  growth.  The 
tumor,  if  it  originates  in  the  deeper  layers,  may  remain  dormant 
for  years;  but  when  once  it  takes  on  activity  its  increase  in  size, 
the  occurrence  of  ulceration,  and  the  progress  of  tissue  destruction 
are  all  rapid.  Pain  of  a  lancinating  character  is  greatly  in  evi- 
dence, and  subsequent  to  the  superficial  disintegration  of  tis- 
sue, moderate  hemorrhages  are  not  uncommon.  A  growth  that 
is  unilateral  and  that  is  accompanied  by  subjective  symptoms 
much  more  pronounced  than  would  seem  to  be  warranted  by  its 
objective  appearance  is  always  a  proper  object  of  suspicion.  If 
the  patient  has  passed  forty  years  of  age  the  suspicion  is  the 
more  justifiable.  Glandular  involvement  is  usually  delayed 
until  rather  late  in  the  disease,  but  their  ultimate  tumefaction 
sometimes  reaches  an  extraordinary  degree.     The  diagnosis   is 
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quite  often  made  a  positive  one  by  the  results  of  microscopical 
examination  of  a  portion  of  the  growth  removed  for  the  pur- 
pose. This  means  of  diagnosis,  however,  should  it  prove  nega- 
tive, is  not  to  be  regarded  as  infallible,  and  the  experienced  laryn- 
gologist  will  not  seldom  be  guided  father  by  his  clinical  intuition 
than  by  the  often  uncertain  or  negative  findings  of  the  microscope. 

In  general  terms  then,  should  the  larynx  be  that  of  a  man  rising 
forty,  if  there  has  been  increasing  hoarseness  or  aphonia  for  several 
weeks,  or,  perhaps,  a  few  months,  with  pain  radiating  to  the  ears, 
and  if,  in  addition,  an  intrinsic  growth  be  found  having  a  roughened 
papillated  surface  and  accompanied  by  immobility  of  the  cord 
of  the  same  side,  abundant  expectoration  of  a  frothy  sero-mucus, 
and  the  rather  characteristic  fetor  of  cancer,  the  diagnosis  of 
malignancy  will  almost  always  be  justified.  Syphilis,  tuberculosis, 
and  lupus  may  be  excluded  by  the  absence  of  those  special  diag- 
nostic signs  that  have  been  ascribed  to  each. 

Treatment. — The  treatment  is,  of  course,  exclusively  surgical 
and  is  only  rational  and  of  more  than  transient  benefit  when  it 
effects  the  total  extirpation  of  the  growth  together  with  a  judicious 
amount  of  the  peri-neoplastic  zone  of  healthy  tissue.  The  routes 
by  which  this  may  be  attempted  are  either  the  endo-  or  extra-laryn- 
geal.  In  the  light  of  the  statistics  of  the  past  few  years,  the  first 
of  these  may  be  practically  dismissed,  for  it  is  only  in  the  very  early 
stage,  long  before,  indeed,  a  diagnosis  of  any  reliability  can  be 
made,  and  before  any  infiltration  of  the  adjacent  tissue  can  have 
occurred,  that  a  complete,  and,  therefore,  curative  removal  of  a 
cancerous  growth  by  this  route  is  at  all  possible.  Emphasis 
need  scarcely  be  laid  upon  the  extraordinary  manual  skill  on  the 
part  of  the  surgeon  and  the  exceptional  tolerance  on  that  of  the 
patient  that  will  be  essential  to  the  success  of  this  method  of  opera- 
tion. It  is  not  to  be  denied  that  in  a  number  of  cases  it  has  ac- 
complished most  gratifying  results,  but  these  can  only  be  regarded 
as  brilliant  exceptions,  and,  instead  of  being  dazzled  and  deluded 
by  them,  it  will  be  much  better  that  we  be  guided  solely  by  the 
general  operative  principle  in  cancerous  disease  which  demands 
thoroughness  of  removal.  In  order  that  an  operation  shall 
deserve  to  be  termed  radical,  it  must  provide  not  only  for  the 
removal  of  the  tumor  itself,  but  also  of  a  sufficient  area  of  healthy 
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tissue  in  all  directions  around  and  beneath  it.  Obviously,  even 
a  surgical  wizard  could  scarcely  guarantee  the  necessary  complete- 
ness of  removal  when  operating  by  this  endo-laryngeal  route.  It 
is  apropos  in  this  connection  to  call  attention  to  the  fact,  pointed 
out  by  Semon,  that  the  information  afforded  by  the  laryngoscope 
as  to  the  actual  extent  of  disease  present  is  very  incomplete,  and, 
therefore,  apt  to  be  deceptive.  Admitting  the  truth  of  this,  and 
no  one  of  any  experience  disputes  it,  the  unavoidable  inference 
is  that  when  operating  by  this  method  the  surgeon  can  never 
feel  assured  that  the  whole  of  the  growth  has  been  removed. 

Until  1889,  when  Butlin  demonstrated  that  owing  to  diagnostic 
advancement  thyrotomy  deserved  to  be  reinstated  in  the  place  from 
which,  as  the  result  of  defective  diagnostic  knowledge  and  imper- 
fect execution,  it  had  been  removed,  almost  the  only  external 
operation  that  was  regarded  as  admissible  in  malignant  disease 
of  the  larynx  was  laryngectomy,  partial  or  complete.  Through 
the  concerted  efforts  of  himself  and  Semon,  however,  thyrotomy 
has  been  firmly  reestablished  in  favor  and  it  is  now  generally 
agreed  that,  in  the  words  of  Semon,  "it  is  indicated  in  all  cases  of 
intrinsic  malignant  disease  of  the  larynx  in  which  the  diagnosis 
is  made  at  a  time  when  the  diseaes  is  not  too  extensive  nor  appar- 
ently too  deeply  infiltrative."  In  order  that  this  operation  shall 
give  the  best  results  of  which  it  is  capable,  Semon  insists  that  the 
following  conditions  are  absolutely  essential:  First.  The  opera- 
tion must  be  restricted  to  the  early  stages  of  intrinsic  malignant 
disease.  Second.  For  this  purpose  an  early  diagnosis  is  indis- 
pensable. Third.  The  operation  when  performed  must  be  thor- 
ough— i.  e.,  no  sentimental  considerations  concerning  the  amount 
of  vocal  power  to  be  retained  by  the  patient  must  interfere  with 
the  imperative  necessity  for  removing  a  sufficient  area  of  healthy 
tissue  around  the  new-growth  in  all  directions.  A  violation  of 
this  rule  at  one  single  point  of  the  periphery  of  the  growth  may 
defeat  the  entire  purpose  of  the  operation.  Fourth.  Should 
it  be  found  after  opening  the  larynx  that  the  disease  is  more  ad- 
vanced than  it  appeared  from  laryngoscopical  examination,  it  is 
the  duty  of  the  operator  not  to  limit  his  interference  to  the  operation 
originally  contemplated,  but  to  perform  partial  laryngectomy,  or, 
indeed,  any  other  operation,  the  necessity  of  which  may  become 
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apparent  when  the  extent  and  depth  of  the  infiltration  of  the 
growth  has  been  definitely  ascertained. 

As  to  the  formidable  operation  of  laryngectomy,  its  indications 
will  be  found  in  those  cases  of  intrinsic  laryngeal  cancer  in  which 
the  disease  has  progressed  beyond  the  point  within  which  thyrotomy 
would  have  been  sufficient,  as  well  as  in  those  other  instances 
in  which  the  disease  has  its  origin  in  a  situation  which,  a  priori, 
renders  it  impossible  to  eradicate  it  by  less  heroic  means,  such  as 
in  the  posterior  wall  or  in  the  oesophageal  aspect  of  the  larynx. 
In  view  of  the  fact,  however,  that  intrinsic  malignant  disease 
is  undoubtedly  far  more  frequent  than  extrinsic,  it  may  be  con- 
fidently hoped  that  by  an  earlier  recognition  and  thorough  ex- 
tirpation by  means  of  thyrotomy  of  the  former-variety,  the  number 
of  cases  requiring  total  extirpation  of  the  larynx  may  be  steadily 
reduced  with  each  passing  year. 

The  extraordinary  increase  in  the  percentage  of  successful 
laryngectomies  during  the  past  few  years  has  been  principally 
due  to  the  very  great  improvements  in  the  technique  of  the  opera- 
tion, and,  of  these,  that  which  has  undoubtedly  been  of  the  greatest 
value  is  the  prophylactic  resection  of  the  trachea  and  its  suturing 
to  a  button-hole  opening  made  in  the  skin  of  the  throat.  It  is  this 
that  prevents  the  broncho- pneumonia  which  results  from  the  en- 
trance of  the  blood  into  the  lungs  during  the  operation,  or  of  sep- 
tic matter  from  the  wound  subsequent  to  it.  This  interposition  of 
a  living  organic  harrier  between  the  lungs  and  the  wound  presents 
the  original  and  fundamental  idea  of  all  modern  prophylactic 
methods  of  performing  the  group  of  external  operations  upon  the 
larynx. 

In  summing  up  this  brief  reference  to  the  surgery  of  laryngeal 
cancer,  there  will  probably  be  practical  unanimity  on  one  point — 
that  the  man  who  proposes  to  operate  on  the  larynx  should  be  pos- 
sessed not  only  of  an  accurate  anatomical  knowledge  of  the  region 
involved,  but  that  he  should  be  a  master  of  surgical  technique 
and  have  acquired  unusual  manual  skill.  These  being  admitted 
to  be  absolute  essentials,  the  choice  of  operation  will  be  determined 
very  largely,  if  not  almost  exclusively,  by  the  situation  and  the 
stage  of  the  disease.  It  is  scarcely  conceivable  that  at  this  day  any 
of  us  could  be  guilty  of  inaction  and  mere  temporizing.     From  an 
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operative  point  of  view,  that  which  would  be  comparatively  simple, 
and,  in  all  probability,  permanently  successful  now,  might  become 
extremely  formidable  and  of  doubtful  result  through  a  single  month 
of  procrastination.  Some  of  us,  however,  with  conservative 
leanings  might  be  tempted  to  select  the  internal  method  of  removal 
and  to  found  our  hopes  of  success  upon  the  patient's  guardian 
angel  or  upon  the  known  small  percentage  of  malignant  growths 
that  pursue  a  benign  course  for  an  indefinite  period.  Such  a 
decision  might  not  be,  strictly  speaking,  censurable,  but  in  the 
light  of  recent  teachings  the  sentiment  that  prompts  such  a  choice 
would  deserve  to  be  regarded  as  timidity  rather  than  conservatism. 
Should  it  be  the  patient  himself  who  is  opposed  to  an  external 
operation,  and,  yielding  to  his  wishes,  we  adopt  the  internal  route, 
let  it  only  be  upon  the  positive  condition  that  should  the  microscope 
prove  the  growth  to  be  malignant,  he  will  submit  with  the  least 
possible  loss  of  time  to  whatever  secondary  operation  may  be 
necessary  to  make  the  removal  radical.  Surely  it  is  to  just  such 
cases  as  this  that  thyrotomy  is  particularly  adapted,  and  in  which, 
as  Semon  justly  claims,  the  results  obtained  are  "perfectly  ideal." 
I  think  we  may  reasonably  hope  that  with  further  experience 
and  a  grouping  of  the  results  obtained  from  comparative  studies 
of  benign  and  malignant  laryngeal  growtlis  by  different  observers, 
we  may  be  enabled  to  make  a  trustworthy  diagnosis  between  the 
two  at  a  much  earlier  period  than  has  hitherto  been  possible. 
Should  this  hope  be  realized,  the  cases  that  are  now  allowed  to 
pass  unrecognized  beyond  the  stage  at  which  thyrotomy  would  be 
entirely  radical  will  become  rapidly  fewer,  and  the  much  more 
formidable  operation  of  laryngectomy  will  be  limited  to  the  small 
but  unavoidable  number  who  have  either  failed  to  seek  advice 
in  time  or  who  have  had  the  misfortune  to  fall  into  incompetent 
hands. 

Finally,  in  those  incomprehensible  victims  of  the  disease  by 
whom  consent  to  operation  is  withheld,  it  is  not  only  justifiable, 
but  a  plain  duty,  to  begin  the  systematic  administration  of 
morphia  in  gradually  increasing  doses,  such  as  will  render  the 
patient  but  partially  sensible  of  the  agony  that  he  would  other- 
wise endure. 

Sarcoma  has  its  origin,  as  a  rule,  rather  deep  within  the  taw 
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of  the  larynx,  springing  from  the  endothelium  or  perhaps  the 
adventitia  of  the  bloodvessels  and  lymphatics.  In  its  progress, 
the  forms  it  assumes,  the  symptoms  it  occasions,  and  its  final 
result,  there  is  little  if  any  difference  between  it  and  the  epithelial 
cancer  just  described. 

THE  LARYNGEAL  NEUROSES. 

Sensory. — Anaesthesia  will  be  encountered  very  seldom  and  is 
usually  partial  only.  It  evidences  suspension  of  function  of  the 
superior  laryngeal  nerve,  and  the  lesion  causing  this  may  be  either 
peripheral  or  central.  It  is  commonly  associated  with  more  or 
less  motor  disturbance.  The  symptom  that  attracts  attention  to 
it  is  the  frequency  with  which  food,  liquid  or  solid  enters  the  larynx 
and  provokes  attacks  of  coughing.  The  treatment  will  vary 
with  the  cause  of  the  disorder.  If  it  be  a  sequel  of  diphtheria, 
strychnine  and  faradization  are  of  decided  benefit;  while  if  it  be  a 
symptom  of  bulbar  paralysis,  general  treatment  directed  to  the 
control  of  this  disease  will  be  indicated. 

Hyperesthesia  and  paresthesia  are  usually  dependent  upon 
some  local  cause,  or  may  be  symptomatic  of  some  general  disease 
which  develops  later. 

Motor. — Impaired  or  suspended  motility  of  the  vocal  cords 
may  arise  either  from  myopathic  or  neuropathic  disturbance, 
the  former  affecting  the  muscles  primarily,  the  latter  their  inner- 
vation. The  first  group,  therefore,  may  be  regarded  as  mechanical 
in  their  nature;  the  second  as  neurotic. 

(a)  Mechanical. — Acute  and  chronic  inflammations  of  the  larynx 
may  involve  the  muscles  as  well  as  the  mucous  membrane,  and 
any  infiltration  of  these  will  seriously  interfere  with  their  activity. 
Severe  strain  produced  by  overexertion  in  speaking  or  singing  is  a 
frequent  cause  of  temporary  disturbance  of  their  function.  Degen- 
erative processes  are  also  often  responsible  for  a  loss  of  energy, 
and  these  may  accompany  or  follow  any  serious  interference  with 
general  nutrition,  such  as  is  incident  to  tuberculosis,  the  intractable 
anaemias,  or  the  acute  infections  like  diphtheria,  typhoid  or  typhus 
fevers,  eirattj|UUJi^j^  muscles  may  be  affected  singly  or 
several  "  t  the  mirror  a  great  variety  of 

imagi 
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In  addition  to  these  myopathic  alterations,  another  mechanical 
cause  for  impaired  motility  of  the  cord  will  be  found  in  dimin- 
ished mobility  of  the  crico-arytenoid  joint  resulting  from  inflam- 
mation within  or  around  it. 

Symptoms. — The  symptoms  accompanying  these  mechanical 
disturbances  of  motility  are  limited  almost  entirely  to  the  larynx, 
and  involve  principally  the  functions  of  phonation  and  respira- 
tion. The  voice  may  undergo  a  great  variety  of  changes  in  its 
quality  and  power,  and  respiration  may  be  embarrassed  to  a  slight 
or  very  serious  extent. 

Diagnosis. — The  diagnosis  will  be  based  largely  upon  the 
history  of  each  case,  the  manner  of  attack,  and  subsequent  course 
of  events,  and  will  be  assisted  very  materially  by  a  familiar  acquain- 
tance with  the  characteristic  positions  of  the  cords  during  phona- 
tion and  respiration. 

Treatment. — Treatment  will  naturally  seek  to  remove  the 
primary  cause  of  the  trouble,  and  the  restoration  of  muscular 
energy  will  often  be  greatly  promoted  by  electrical  excitation 
applied  either  within  or  from  without  the  larynx. 

(6)  Neurotic. — Spasmodic  affections  of  the  vocal  cords  are 
not  at  all  infrequent.  They  may  be  tonic  or  clonic  in  character 
and  may  involve  any  or  all  of  the  laryngeal  muscles. 

Laryngismus  stridulus,  laryngeal  chorea,  and  laryngeal  vertigo 
("ictus  laryngis"),  although  commonly  described  as  distinct 
diseases  are  in  reality  but  symptomatic  disorders  usually  dependent 
upon  certain  disease,  yet  often  enough  due  to  reflex  irritation  of 
some  kind. 

The  so-called  "laryngeal  crises"  of  locomotor  ataxia  furnish 
an  instance  of  tonic  spasm  of  the  adductor  muscles.  Clonic  spasm 
follows  meningeal  inflammation  at  times,  and  may  also  be  a 
symptom  of  disease  of  the  medulla  itself  or  irritation  of  it  as  a 
consequence  of  disease  in  its  immediate  vicinity. 

The  treatment  of  these  affections  is  merely  that  of  the  disease 
which  gives  them  birth.  The  "pseudo  or  false  croup"  of  children 
will  be  suppressed  by  reducing  the  reflex  excitability  of  the  nerve 
centres  and  by  removing  from  the  upper  air  tract  (the  nose  and 
throat),  or  from  the  gastro-intestinal  canal,  anything  w"  *  *  > 
act  as  a  source  of  irritation. 
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PARALYSES  OF  THE   LARYHX. 

Each  inferior  or  recurrent  laryngeal  nerve  supplies  all  the 
intrinsic  muscles  of  its  own  side  of  the  larynx  with  the  exception 
of  the  crico-thyroid,  the  internal  thyro-arytenoid,  and  the  aryepi- 
glottidian.  The  motor  innervation  of  these  muscles  comes 
from  the  corresponding  superior  laryngeal  nerve,  while  the  inter* 
arytenoid  muscle  derives  its  supply  from  both  of  these  nerves. 

It  will  economize  the  time  of  the  student,  without  detracting 
from  the  practical  value  of  this  section,  if,  instead  of  separately 
considering  the  partial  or  complete  paralysis  of  each  individual 
muscle  or  pair  of  muscles,  we  review  as  briefly  as  possible  the 
result  of  paralysis  of  one  or  other  of  the  two  nerves,  the  recurrent 
or  the  superior  laryngeal.  The  muscles  innervated  by  the  recur- 
rent are  by  far  the  ones  most  frequently  affected,  anil  their  par- 
alysis may  be  due  either  to  disease  of  the  spinal  accessory  nucleus 
in  the  floor  of  the  fourth  ventricle  or  to  disease  of,  injury  to,  or 
pressure  upon  the  trunk  of  the  vagus  or  the  recurrent  nerve  itself. 

Of  the  causes  which  give  rise  to  paralysis  of  central  origin  the 
best-known  are  softening  of  the  medulla  as  the  result  of  throm- 
bosis or  apoplectic  effusion,  tumors,  aneurism  pressing  upon  the 
bulb,  abscesses,  disease  of  the  bulbar  nuclei,  syringomyelitis,  lat- 
eral sclerosis,  and  cervical  tabes.  Another  possible  cause  is  the 
impaired  nutrition  resulting  from  the  atheromatous  changes 
of  late  syphilis  in  the  arterial  walls. 

The  lesions  of  the  vagus  that  may  occasion  palsies  are  certain 
degenerative  changes  in  the  nerve,  injury  to  it  received  through 
traumatism  or  during  operation,  or  pressure  upon  it  anywhere 
between  its  origin  and  the  point  at  which  the  recurrent  leaves  it 
by  aneurisms,  malignant  growths,  or  glandular  enlargements. 

Finally,  the  recurrent  itself  is  very  often  at  fault  as  the  result 
of  its  participation  in  diseases  of  neighboring  structures,  and 
among  these  may  be  mentioned  aneurism  of  the  aortic  arch  or  of 
the  innominate  artery,  tuberculosis  and  accompanying  pleurisy 
of  the  right  apex,  any  of  the  diseases  affecting  the  mediastinum 
and  its  contents,  large  bronchoceles,  and  malignant  disease  of  the 
oesophagus. 

Syphilis  and  diphtheria  occasion  quite  often  a  toxic  neuritis  of 
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the  trunk,  and  the  same  effect  may  ensue  upon  other  of  the  acute 
infections,  like  pneumonia,  typhoid,  grippe,  or  influenza. 

It  is  now  a  well-established  clinical  fact  that  in  laryngeal  paralysis, 
be  it  either  of  central  or  peripheral  origin,  it  is  the  abductor  muscles 
of  the  cord  that  are  first  affected,  and  that  it  is  only  after  some 
time  that  the  adductor  muscles  display  any  loss  of  energy.  This 
greater  vulnerability  of  the  abductor  muscles  is  explained  by  the 
fact,  demonstrated  by  Semon,  that  "there  exists  an  actual  differ- 
ence in  the  biological  composition  of  the  laryngeal  muscles  and 
nerve-endings,"  and  it  is  in  consequence  of  this  that  complete 
paralysis  of  the  recurrent  is  almost  always  at  first  a  partial  or 
abductor  paralysis. 

If  we  consider  first  then  a  unilateral  paralysis  of  the  abductor 
muscle — the  posterior  crico-arytenoideus — we  will  observe  in  the 
mirror  that  the  affected  vocal  cord  during  quiet  respiration  occu- 
pies almost  the  centre  of  the  glottic  opening.  A  deep  inspiration 
which  should  be  attended  by  a  wide,  outward  swing  of  the  cord, 
is  productive  of  no  movement  whatever.  Phonation  is  not  inter- 
fered with,  but  any  exeition  may  occasion  a  slight  dyspnoea. 

A  bilateral  abductor  paralysis  with  the  two  cords  almost  meet- 
ing in  the  middle  line  is  accompanied  by  symptoms  of  much 
greater  urgency.  Respiration  is  quickened  and  usually  noisy, 
and  the  least  excitement  or  muscular  activity  on  the  part  of  the 
patient  provokes  an  alarming  dyspnoea.  In  the  event  that  the 
cause  of  this  double  paralysis  is  not  removable — and  it  usually 
is  not — any  delay  in  the  performance  of  tracheotomy  will  expose 
the  patient  that  much  longer  to  the  danger  of  sudden  death. 

Unilateral  paralysis  of  the  abductor  muscle,  the  lateral  crico- 
arytenoideus,  alone  is  encountered  with  extreme  rarity.  The 
involvement  of  this  muscle  occurs,  as  a  rule,  only  in  total  paralysis 
of  the  recurrent  nerve. 

When  the  paralysis  of  this  nerve  is  complete  we  find  that  the 
cord  occupies  a  position  midway  between  that  of  respiration  and 
the  middle  line  of  the  glottis.  This  is  the  "cadaveric"  position, 
and  is  a  result  of  the  complete  inactivity  of  both  the  adductor 
and  abductor  muscles. 

In  phonation  we  find  that  the  affected  cord  is  perfectly  quiet, 
while  the  other  not  only  comes  to  but  passes  beyond  the  middle 
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line  in  its  endeavor  to  meet  its  fellow.  In  this  exaggerated  move- 
ment we  see  also  that  the  arytenoid  cartilage  of  the  sound  side 
advances  in  front  of  that  of  the  affected  side. 

If  the  paralysis  be  bilateral  both  cords  remain  fixed  in  the 
cadaveric  position. 

The  most  noticeable  symptom  of  unilateral  recurrent  paralysis 
is  the  vocal  impairment.  The  voice  is  enfeebled  and  somewhat 
roughened;  and  while  studying  this  symptom  we  may  become 
conscious  of  another — the  extravagant  use  of  air  in  producing 
the  voice.  The  incomplete  closure  of  the  glottis  is  responsible 
for  this  air-waste. 

Complete  aphonia  will  of  course  ensue  upon  a  bilateral  recur- 
rent paralysis. 

In  the  diagnosis  of  an  apparent  paralysis  of  this  nerve  we  must 
exclude  the  existence  of  an  ankylosis  of  the  crico-arytenoid  joint, 
and  our  success  in  doing  this  will  be  materially  aided  by  a  careful 
study  of  the  history  of  the  case,  its  manner  of  origin,  and  its  sub- 
sequent course.  We  should  acquaint  ourselves  with  every  sys- 
temic or  local  condition  having  a  possible  etiological  bearing 
upon  the  case,  and  when  we  add  to  this  information  that  derived 
from  the  inspection  of  the  larynx  we  usually  have  enough  with 
which  to  establish  the  diagnosis. 

With  the  exception  of  those  few  cases  dependent  upon  syphilis 
or  upon  some  accessible  and  removable  adenopathy,  the  prognosis 
of  this  disease  is  decidedly  unfavorable. 

Treatment. — Treatment  should  comprise,  first,  the  removal  of 
the  cause,  and  immediately  afterward  the  employment  of  every- 
thing that  will  assist  in  restoring  muscular  energy.  Local  appli- 
cations, the  use  of  electrical  stimulation,  strychnine,  and  general 
tonics  will  all  contribute  to  this  end. 

The  functional  adductor  paralysis  commonly  known  as  "hys- 
terical aphonia"  is  a  purely  psychical  disability,  the  cure  of  which 
depends  rather  upon  general  management  of  the  patient  than 
upon  local  medication  of  the  larynx.  It  is  to  be  recognized 
by  the  abruptness  of  its  beginning  and  by  the  fact  that  involun- 
tary nits  siK'h  us  coughing  and  laughing  are  phonic.  Exam 
tion  (if  the  larynx  will  disclose  perfect  mi$tin 
an  entire  w;ni!  of  control  over  them. 
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for  each  case  the  physician,  after  learning  its  history  and  ascertaining 
if  possible  the  particular  event  or  incident  that  has  precipitated 
the  attack,  must  decide  whether  sympathy  or  severity  will  be 
the  more  likely  to  reestablish  normal  will-power.  Various 
surprises  or  shocks  may  be  resorted  to  for  tricking  the  patient  into 
a  momentary  use  of  the  voice,  and  these  should  be  promptly 
reinforced  by  appeals  to  the  common-sense  of  one  case  or  an 
assault  upon  the  fears  of  another. 

FOREIGN  BODIES  IN  THE  LARYNX. 

The  entrance  of  foreign  bodies  into  the  larynx  is  of  very  fre- 
quent occurrence.  Unless  they  are  inhaled  during  a  deep  inspir- 
ation when  the  glottis  is  at  its  widest,  or  unless  they  are  of  small 
size,  they  are  usually  arrested  above  the  vocal  cords.  Violent 
convulsive  cough  is  at  once  excited,  or  perhaps  a  spasm  of  the 
vocal  cords  sufficiently  prolonged  to  occasion  death  or  suffoca- 
tion may  be  induced  by  the  mechanical  obstruction  offered  by 
the  body  itself.  If,  however,  it  has  slipped  past  the  cords  and 
entered  the  trachea  or  one  of  the  bronchi,  the  cough  may  quickly 
subside  and  a  period  of  treacherous  quietude  ensue. 

Removal  of  foreign  bodies  from  the  larynx  through  the  natural 
passages  is  far  from  easy,  and  unless  the  necessary  skill  for  doing 
this  without  inflicting  additional  injury  is  possessed,  tracheotomy 
is  the  preferable  means  of  affording  relief. 

In  case  the  body  has  entered  one  of  the  bronchi  a  low  trache- 
otomy should  be  performed,  and  instead  of  introducing  a  tube 
the  wound  should  be  kept  open  by  sewing  the  edges  of  the  tracheal 
incision  to  the  skin. 

Radiography  affords  us  invaluable  assistance  in  the  manage- 
ment of  those  cases  in  which  foreign  bodies  have  found  their  way 
into  the  lower  air-passages.  There  are  not  a  few  cases  in  which 
there  may  be  a  justifiable  doubt  as  to  whether  the  article  has 
really  entered  the  trachea  or  whether  it  has  been  swallowed,  and 
in  these  the  radiograph  not  only  removes  the  doubt,  but  should 
the  body  be  present  in  the  air  tract,  will  show  us  also  its  exact 
location.  The  acquisition  of  this  information  will  depend,  of 
course,  upon  the  impermeability  of  the  foreign  body  to  the  light 
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rays.  With  the  knowledge  thus  afforded  we  are  enabled  to 
promptly  decide  as  to  the  best  procedure  for  its  removal.  In 
this  connection  I  may  appropriately  call  attention  to  the  method 


Direct  Inspect  io: 


c  larynx  and  trinh<xi  bi 


Kirs te in.   (Laurens. ) 


of  Kirstein  for  the  direct  inspection  of  the  larynx  and  trachea. 

The  illustration   (Fig.  93),  shows  both  the  instrument  that  he 

employs  and  the  manner  of  its  introduction.     This  may  prove 

Fio.  w. 


Kllllan'a  double  ti 


helpful  to  us  in  a  moderate  number  of  cases,  but  it  is  really  no 
more  than  a  means  of  examination.  The  device  of  Killian,  however, 
represents  an  enormous  advance  beyond  this  and  provides  us  with 
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a  means  not  only  of  directly  inspecting  the  trachea  and  larger 
bronchi,  but  of  carrying  out  certain  surgical  procedures  within 
them.     Chief  among  these,  perhaps,  is  the  removal  of  foreign 


Inferior  bronchoscopy.   (Laureoa.J 
bodies,  and  some  very  wonderful  extractions  by  this  method  have 
been  recorded.     The  double  tube  used  by  Killian  is  shown  in 
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Fig,  94  and  the  following  two  figures  (Figs.  0.5  and  96),  illustrate 
the  manner  of  its  employment,  the  first,  its  introduction  by  way 
of  the  larynx  for  superior  tracheo-broncboscopy,  the  second,  its 
introduction  through  a  tracheal  opening  tor  inferior  bronchoscopy. 
A  12-volt  electric  head-light  is  used  for  the  purpose  of  illumination 
and  the  light  is  carried  to  the  bronchi  with  but  slight  losa  by  the 
nickle-plated  copper  of  which  the  tul>es  are  made.  The  technical 
difficulties  to  be  overcome  in  the  use  of  this  apparatus  are  not 
very  great  and  some  of  them  may  be  greatly  modified  by  a  little 
preliminary  practice  on  the  cadaver. 


INTUBATION  OF  THE  LARYNX. 

This  is  a  method  of  relieving  dyspncea  due  to  various  forms  of 
laryngeal  obstruction.     The  instruments  now  employed  and  the 


iO-ltt 


O'Dwyer  intubation  tubes. 


technique  of  the  operation  were  all  devised  and  perfected  by  the 
late  Joseph  O'Dwyer.  Although  it  was  intended  primarily  for 
that  form  of  laryngeal  obstruction  due  to  the  presence  of  an  inflam- 
matory membranous  exudate,  yet  it  has  been  successfully  adopted 
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in  the  treatment  of  several  other  varieties  of  acute  or  chronic 
stenosis  of  the  larynx. 

The  several  instruments  comprising  an  intubation  set  are 
shown  in  the  accompanying  illustrations.  I  shall  not  analyze 
the  mechanical  details  of  the  tube,  but  only  direct  attention  to 

Fig.  w. 

B 


Intubator  with  a  tube  in  the  proper  position  for  insertion  into  the  larynx.  A.  In- 
tubation tube;  B,  fork  pushing  tube  away  from  obturator:  C,  knob,  which  when 
pushed  forward  causes  the  fork  to  strike  the  head  of  the  intubation  tube. 

the  fact  that  each  particular  one  of  them  makes  it  the  better  con- 
form to  some  corresponding  structural  peculiarity  of  the  larynx. 
The  set  is  usually  composed  of  seven  hard-rubber  or  gold-plated 
metal  tubes  (Fig.  97),  varying  in  their  dimensions  ag  to 

those  of  the  larynges  into  which  they  are  to  be  inti  lie 
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figures  upon  the  accompanying  scale  denote  the  ages  to  which 
the  length  of  tube  is  adapted.  An  obturator  is  contained  within 
each  tube,  and,  projecting  slightly  beyond  its  lower  end,  not 
only  facilitates  its  Introduction,  but  keeps  the  tube  from  becoming 
filled  with  secretion  or  portions  of  the  exudate  during  its  j 


Fio.  in).— Ext u bettor;  A.  the  jaws,  partly  open :  B.  lever,  pressure  on  which  in  a 
downward  direction  opens  the  jaws ;  C.  strew  which  regulates  the  extent  la  which 
the  lever  may  ho  depre»ss>ii  mnl  Hie  jaws  opened. 

through  the  larynx.  Through  one  side  of  the  flange  at  the  head 
of  the  tube  is  drilled  a  small  hole,  this  being  intended  for  a  silken 
loop,  by  which  the  tube  can  be  rapidly  extracted  if  necessary. 
The  intubator  (Fig.  98),  is  screwed  into  the  obturator,  and  when 
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the  tube  has  been  properly  placed  in  the  larynx  a  sliding  fork 
releases  it.  A  mouth-gag  (Fig.  99),  is  another  important  part 
of  the  outfit,  and,  finally  there  is  an  extubator  (Fig.  100),  by  which 
the  removal  of  the  tube  is  accomplished.  The  jaws  seen  at  the 
extremity  are  introduced  within  the  lumen  of  the  tube  closed, 
and  are  then  opened  by  pressure  upon  the  lever,  B.  Sufficient 
purchase  is  thus  given  to  easily  lift  the  tube  from  the  larynx. 

His  first  few  attempts  at  intubation  are  apt  to  bother  more  or 
less  the  most  expert  laryngologist;  but  the  difficulties  connected 
with  the  operation  are  so  quickly  overcome  that  after  a  few  repe- 
titions even  the  general  practitioner  can  perform  it  very  creditably. 
It  is  quite  a  simple  matter  when  the  patient  is  a  quiet  adult  with 
a  chronic  stenosis  of  some  kind;  but  when  the  patient  is  a  child 
with  a  short,  thick  neck,  struggling  for  breath,  deeply  cyanosed, 
and  with  the  fauces  filled  with  a  thick  exudate  and  a  mass  of 
viscid  secretion,  it  is  different.  If,  however,  the  operator  is 
careful  to  have  everything  well  arranged  before  he  begins  his 
work,  and  if  he  remains  cool  and  collected  throughout  the  opera- 
tion, he  will  find  that  there  are  no  obstacles  that  a  little  patience 
will  not  enable  him  to  surmount. 

In  acute  cases  the  indications  for  intubation  are  a  severe  and 
steadily  increasing  dyspnoea,  exhaustion,  and  cyanosis,  and  evident 
retraction  of  the  chest  walls,  particularly  above  and  below  the 
clavicles,  during -inspiration.  To  ensure  perfect  quiet  on  the  part 
of  the  child  it  is  snugly  wrapped  from  its  shoulders  to  below  its 
feet  in  a  folded  sheet.  The  arms  are  pinioned  close  to  the  body, 
so  that  they  cannot  possibly  escape  and  interrupt  the  later  pro- 
ceedings. An  assistant,  seated,  holds  the  little  patient  in  an 
almost  erect  position,  with  its  legs  grasped  between  his  knees  and 
its  head  resting  on  his  left  shoulder.  The  gag  is  introduced  closed 
between  the  jaws  on  the  left  side  of  the  mouth  and  then  opened 
as  widely  as  possible.  A  second  assistant,  standing  behind  the 
first,  holds  this  gag  and  steadies  the  child's  head.  During  the 
preparation  of  the  child  the  operator  has  selected  a  tube  of  appro- 
priate size,  threaded  it  with  a  piece  of  suture  silk,  about  a  yard 
in  length,  and  tied  together  the  ends,  and  then  replaced  it  upon 
the  obturator  that  has  been  attached  to  the  intubator.  The 
little  finger  of  the  right  hand,  which  holds  the  intubator,  is 
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within  the  silken  loop,  and  then  the  left  fore-finger  enters  the 
mouth,  is  passed  back  of  the  epiglottis,  and  proceeds  downward 
and  a  little  forward  until  its  tip  rests  upon  the  eminences  of  the 
arytenoid  cartilages.  If  these  are  not  quickly  found  the  finger 
had  better  be  withdrawn,  the  child  permitted  a  breath  or  two, 
and  then  re-introduced.  When  the  finger-tip  has  finally  located 
the  arytenoids  the  handle  of  the  intubator  is  held  well  down  upon 
the  patient's  chest,  while  the  tube  points  straight  back  into  the 
mouth,  exactly  in  the  middle  line.  This  line  is  strictly  adhered 
to  as  the  handle  is  raised  and  the  tip  of  the  tube  passes  backward 


Fussatto  of  the  tube  along  the  Ride  of  the  Index  finger  Into  the  larynx.     (Laurens.) 

and  downward  and  is  guided  by  the  left  index  finger  into  the 
glottic  opening.  Any  deviation  from  this  line  is  apt  to  send  the 
tube  to  one  or  the  other  side  of  the  laryngeal  aperture  and  deposit 
it  in  the  oesophagus.  If,  however,  we  have  succeeded  in  entering 
the  glottis,  the  finger-tip  is  transferred  to  the  head  of  the  tube, 
and  as  this  is  detached  by  the  sliding  fork  of  the  intubator  it  is 
gently  pushed  downward  until  it  is  safely  within  the  larynx,  and 
is  held  there  while  the  obturator  is  quickly  withdrawn.  The  gag 
is  removed  and  the  loop  of  silk  allowed  to  hang  from  the  corner 
of  the  mouth  for  several  minutes,  until  we  are  assured  by  the 
21 
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cough  and  the  improved  respiration  that  the  tube  is  in  proper 
position.  The  knotted  ends  of  the  loop  may  now  be  cut,  and  the 
finger,  being  once  more  carried  to  the  head  of  the  tube,  holds 
it  in  place  while  the  thread  is  withdrawn. 

After  a  few  deep,  hungry  inspirations  the  child's  lids  close,  and 
he  passes  into  a  peaceful,  life-giving  slumber  that  should  be  filled 
with  grateful  dreams  of  O'Dwyer.  As  long  as  the  tube  remains  in 
the  larynx  the  feeding  of  the  child  may  be  a  matter  of  some  difficulty. 
Liquids  are  apt  to  enter  the  tube,  and  on  reaching  the  trachea 
to  excite  violent  coughing.  This  may  be  largely  prevented  by 
turning  the  child  upon  its  face  and  so  supporting  it  that  the  head 
is  much  lower  than  the  rest  of  the  body.  In  this  position  semi- 
solids or  even  liquids  may  often  be  given  without  any  invasion 
of  the  trachea.  If  this  should  be  ineffective,  however,  we  may 
maintain  nutrition  by  means  of  a  small  rubber  catheter  passed 
down  into  the  stomach  through  the  nose.  In  the  event  of  this 
also  being  inexpedient  or  unsuccessful  we  must  have  recourse 
to  the  rectum. 

The  length  of  time  that  the  tube  shall  remain  in  the  larynx  is 
governed  altogether  by  circumstances.  No  arbitrary  rule  can  be 
given  for  the  settlement  of  this  question.  Very  often,  indeed,  it 
is  settled  for  us  by  the  spontaneous  expulsion  of  the  tube  at  the 
end  of  three  or  four  days.  This  is  occasioned  by  the  exfoliation 
of  the  membrane  or  the  reduction  of  the  swelling  that  have  co- 
operated to  prevent  the  escape  of  the  tube.  The  average  duration 
of  its  retention  in  cases  that  terminate  favorably  is  probably 
four  or  five  days.  At  the  end  of  this  time,  if  the  child's  condition 
offers  no  contraindication,  we  may  remove  the  tube  and  observe 
for  an  hour  or  more  the  course  of  events.  If  the  swelling  and 
dyspnoea  return  there  will  of  course  be  no  delay  in  the  re-intro- 
duction of  the  tube. 

The  method  of  its  removal  is  practically  identical  with  that  of 
its  introduction.  The  tip  of  the  forefinger  is  carried  to  the  head 
of  the  tube  and  the  beak  of  the  extubator  guided  by  it  into  the 
mouth  of  its  canal.  Pressure  upon  the  lever  will  then  open  the 
blades  and  render  its  extraction  perfectly  simple. 


CHAPTER  XIV. 

THE  EAR. 
ANATOMY  AND  PHYSIOLOGY  OF  THE  EAR. 

It  is  not  proposed  to  give  in  this  section  a  description  of  the 
anatomy  of  the  ear  that  will  do  more  than  approach  complete- 
ness. The  more  delicate  anatomical  features  of  the  middle  and 
internal  portions  of  the  ear  should  be  obtained  from  those  volumes 
that  are  devoted  exclusively  to  the  study  of  this  organ.  I  shall 
introduce  here  only  so  much  anatomy  as  will  be  essential  to  a 
clear  comprehension  of  the  symptoms  and  pathology  of  the  dis- 
eases that  are  to  be  considered.  Nothing  will  so  smooth  the 
pathway  of  the  student  of  aural  disorders  as  an  intimate  familiarity 
with  the  anatomy  of  the  organ.  A  knowledge  of  the  relation  of 
its  different  portions  to  one  another,  to  the  cranial  cavity,  and 
to  the  neighboring  vessels  and  nerves  will  often  give  valuable 
pathological  and  therapeutical  significance  to  symptoms  that 
might  otherwise  be  quite  thrown  away  upon  us.  It  has  long 
since  become  an  established  custom  to  describe  the  organ  of 
hearing  as  consisting  of  three  portions — the  external,  middle, 
and  internal.  This  division  may  not  be  accurate  from  a  develop- 
mental point  of  view,  but  it  has  practical  advantages  that  quite 
suffice  to  justify  it. 

The  External  Portion  of  the  Ear. — The  Pinna  or  Auricle. — This 
is  the  most  external  portion  of  the  ear,  and  is  attached  to  the 
side  of  the  skull  in  the  fossa  between  the  mastoid  process  and  the 
ramus  of  the  jaw.  It  has  an  anterior  and  a  posterior  surface, 
and  the  former  presents  a  series  of  ridges  with  intervening  depres- 
sions to  which  there  are  corresponding  irregularities  on  the  poster- 
ior surface. 

The  more  prominent  features  of  the  anterior  surface  are  the 
crista  helicis,  which  runs  horizontally  forward  just  above  the 
opening  of  the  external  auditory  canal,  and  terminates  in  front 
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by  passing  upward  into  the  curved  outer  border  of  the  pinna  called 
the  Helix.  In  front  of  this  scroll-like  border  is  another  elevation 
running  parallel  with  it  for  some  little  distance,  and  terminating 


above  in  two  diverging  extremities  (crura  furcata),  and  below  in 
the  antitragus. 

Between  the  helix  and  the  antihelix  there  fa  a  depression  called 
the  scaphoid  fossa,  while  the  space  between  the  crura  furcata  is 
known  as  the  fossa  intercruratis. 

The  concha  is  the  deep  cavity  embraced  by  the  antihelix. 
It  fa  the  vestibule  which  leads  to  the  entrance  of  the  external  audi- 
tory canal.  Projecting,  outward  over  the  anterior  margin  of  this 
opening  is  the  tragus,  while  below  and  behind  it  fa  the  antitragus. 
The  pinna  terminates  below  in  the  lobe. 

The  general  form  and  surface  markings  of  the  auricle  are 
derived  from  the  cartilage  which  is  the  basis  of  the  structure. 
It  fa  of  the  yellow  or  reticular  variety,  and  has  an  average  thick- 
ness of  about  2  mm.  The  lower  extremity  of  the  pinna,  the  lobe, 
consists  of  connective  tissue  and  fat  enveloped  by  an  integument 
that  is  somewhat  thicker  than  tha*  covering  the  other  portions 
of  the  auricle.  There  are  a  few  sebaceous  glands  in  the  lobe 
and  in  the  fossa  intercruralis,  but  they  are  in  much  greater  number 
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in  the  concha.  The  cartilage  is  covered  by  perichondrium,  and 
to  this  is  attached  several  muscles  that  have  a  purely  anatomical 
rather  than  a  practical  interest.  They  are  the  tragicus,  anti- 
tragicus,  helicis  minor  and  major  on  the  anterior  surface,  and  the 
transversus  auricula  and  obliquus  auricula  on  the  posterior 
surface.  They  are  all  rudimentary  in  man  and  frequently  atrophy 
to  such  a  degree  that  they  can  scarcely  be  detected. 
The  muscles  which  move  the  auricle  as  a  whole  are: 

1.  The  attollens  auricula,  which  takes  its  origin  from  the  tem- 
poral fascia,  and  is  inserted  into  the  posterior  surface  of  the  cartil- 
age.   This  supports  and  pulls  the  pinna  upward. 

2.  The  aMrahens  auricuke,  also  arising  from  the  temporal 
fascia  and  passing  to  the  crista  helicis.  Its  contraction  draws 
the  auricle  forward  and  upward. 

3.  The  retrahens  auriculce,  which  has  its  origin  in  the  mastoid 
process  and  is  attached  to  the  posterior  convex  surface  of  the  car- 
tilage. This  muscle  draws  the  auricle  backward,  but  the  amount 
of  movement  communicated  to  the  cartilage  by  these  muscles 
is  in  the  majority  of  cases  almost  imperceptible. 

External  Auditory  Canal. — This  canal  consists  of  a  cartilaginous 
and  an  osseous  portion.  Its  total  length  is  about  an  inch  and  a 
quarter,  one-third  of  this  being  cartilaginous  and  the  remainder 
bony.  It  is  not  a  straight  tube,  its  two  portions  meeting  one 
another  at  an  obtuse  angle  which  opens  downward  and  forward. 
The  point  of  junction  of  its  two  portions  is,  therefore,  the  highest 
part  of  the  canal.  This  angular  curvature  is  apt  to  add  very 
materially  to  the  difficulties  of  examining  the  membrana  tympani. 
A  transverse  section  of  the  tube  shows  it  to  be  elliptical,  the  longer 
diameter  being  vertical. 

The  outer  or  cartilaginous  portion  of  the  canal  is  formed  by  a 
continuation  inward  of  the  auricular  cartilage.  The  tube  is  not 
perfect,  however,  for  at  its  inner  extremity  there  is  a  wide  gap 
in  the  upper  and  posterior  wall.  This  is  filled  in  by  a  fibrous 
membrane,  which  is  really  a  portion  of  that  which  connects  the 
two  divisions  of  the  canal. 

The  cartilaginous  portion  of  the  canal  is  composed,  at  birth,  of 
two  or  three  segments,  and  the  incomplete  union  of  these  in  later 
life  gives  rise  to  two  or  more  fissures,  usually  situated  in  the  antero- 


inferior  portion  of  the  canal  and  running  transverse  to  its  long 
axis.  These  are  known  as  the  incisures  Santormi,  and  are  filled 
in  with  fibrous  tissue.  Their  importance  is  derived  from  the 
fact  that  they  give  the  canal  more  or  less  flexibility,  which  permits 
of  its  being  straightened,  and  also  that  they  facilitate  the  extension 
of  inflammation  either  from  within  the  canal  outward,  or  vice 
verm. 

Osseous  Portion. — This  portion  of  the  canal  is  developed  from 
what  in  the  child  is  known  as  the  annulus  ti/mpanwus  or  tympanic 


Tertieal  section  of  the  external  auditors'  canal,  rneriiliraua  tyuipanl,  mid  tym- 
pauie  eavitr,  viewed  In  front,  (T'olitzeii.J  «.  I'l'in'rwsi'ous  null  of  the  canal,  it. 
Lower  osseous  wall  of  the  same.  b.  Tesmen  tympani.  e.  Osseous  floor  of  the 
tympanic  cavity,  d.  Tympanic  cavity,  e.  Memhrami  tyiupntil.  /.  Head  of  the 
malleus,  g.  Lower  end  of  the  handle  of  the  malleus,  o.  Short  process  of  the 
malleus,  ft.  Body  of  the  incus,  i.  Stapes  In  the  oval  window,  k.  Fallopian  cantu. 
I.  Jusulur  fossa,   in.  Glandular  orifice  in  the  skin  of  the  cartilaginous  canal. 


ring.  This  ring  is  attached  to  the  squamous  and  petromastoid 
portions  of  the  temporal  bone.  It  is  incomplete  above,  but  its 
extremities  reach  upward  to  the  outer  plate  of  the  horizontal 
portion  of  the  squama,  and  it  is  through  the  union  anil  subsequent 
development  of  these  structures  that  we  have  formed  the  osseous 
part  of  the  external  auditory  canal.  It  comprises  about  two- 
thirds  of  the  entire  length  of  the  canal,  and  ils  usual  length 
is  about  three-quarters  of  an  inch.     Not  infrequently  in  the  adult 
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bone  we  find  fissures  in  (he  upper  and  posterior  walls  of  this  bony 
canal.  These  being  filled  in  with,  connective  tissue,  it  is  easily 
conceivable  how  inflammation  in  their  vicinity  can  he  transmitted 
to  the  periosteum  and  bone,  and  lead  perhaps  to  caries  of  the 
canal  walls. 

The  canal  is  lined  throughout  by  a  prolongation  inward  of  the 
integument  covering  the  auricle.  In  the  cartilaginous  portion  of 
the  canal  it  resembles  ordinary  skin,  but  in  the  osseous  portion  it 
becomes  much  thinner  and  so  altered  in  color  that  it  is  difficult  to 
distinguish  it  from  mucous  membrane.  With  the  exception  of 
the  color,  however,  it  retains  all  the  characteristics  of  the  skin. 


1  hearing  ('right  si 


and  we  will  find  that  the  diseases  affecting  it  are  those  of  the  skin 
and  not  those  of  the  mucous  membranes.  A  firm  Subcutaneous 
tissue  lies  between  this  integumentary  lining  and  the  perichon- 
drium and  periosteum,  which  are  found  respectively  in  the  outer 
and  inner  portions  of  the  canal. 

The  cutis  within  the  canal  presents  a  more  or  less  abundant 
growth  of  hair,  principally  in  the  cartilaginous  portion,  and  in 
Connection  with  these  hairs  there  is  a  proportionate  number  of 


328  THE  EAR. 

sebaceous  glands.  The  ceruminous  glands  begin  immediately 
within  the  orifice  of  the  canal  and  extend  almost  to  the  circum- 
ference of  the  membrana  tympani.  They  are  in  greatest  number 
at  the  point  of  junction  of  the  two  portions  of  the  canal,  and  their 
total  number  has  been  variously  estimated  at  from  one  thousand 
to  two  thousand.  The  cerumen  secreted  by  these  glands  is,  when 
in  fresh  condition,  nearly  fluid  and  of  a  bright  yellow  color. 
After  exposure  to  the  air  for  a  time  the  color  darkens  considerably 
and  the  consistence  becomes  firmer. 

The  arteries  supplying  the  pinna  and  the  outer  portion  of  the 
external  meatus  come  from  the  temporal  and  the  internal  maxil- 
lary arteries.  Three  or  four  branches  spring  from  the  temporal 
and  supply  the  helix,  the  lobe,  the  tragus,  and  concha.  Smaller 
branches  pass  inward  along  the  floor  of  the  canal  and  terminate 
in  the  cartilaginous  portion.  The  posterior  surface  of  the  pinna 
is  supplied  by  branches  from  the  posterior  auricular  artery.  Some 
of  the  smaller  twigs  perforate  the  cartilage  and  anastomose  with 
the  vessels  on  the  anterior  surface. 

The  principal  artery  of  the  canal  is  the  deep  auricular  artery, 
a  branch  of  the  internal  maxillary.  It  perforates  the  anterior 
wall  of  the  canal,  supplies  both  its  osseous  and  cartilaginous  por- 
tions, and  terminates  in  a  comparatively  large  branch  upon  the 
membrana  tympani. 

The  vessels  distributed  upon  the  drum-membrane  come  from 
two  sources.  The  deep  auricular  artery  just  mentioned  is  one, 
the  tympanic  artery  the  other.  The  latter  is  a  branch  of  the 
stylomastoid  artery.  It  receives  several  small  branches  from  the 
deep  auricular,  makes  its  way  into  the  tympanic  cavity  through 
the  Glaserian  fissure,  and  forms  a  fine  vascular  network  in  the 
mucous  layer  of  the  membrana.  The  terminal  branch  of  the  deep 
auricular  ramifies  in  the  external  or  cutaneous  laver  of  the  mem- 
brana.  There  is  no  anastomotic  communication  between  these 
two  sets  of  vessels  except  at  the  circumference  of  the  membrane. 
The  median  layer  of  the  membrane — the  membrana  propria — is 
non-vascular. 

The  external  layer  has  much  the  richer  vascular  supply.  A 
large  vessel  descends  from  the  upper  margin  of  the  membrane  and 
passes  down  to  close  proximity  to  the  handle  of  the  malleus  toward 
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the  centre.  In  its  couuse  it  gives  off  a  numberof  radiating  branches 
and  finally  breaks  up  into  a  plexus  about  the  tip  of  the  manu- 
brium. The  vessels  of  the  internal  or  mucous  layer  are  much 
finer,  and  they  form  a  very  delicate  capillary  network. 

The  venous  drainage  of  the  two  surfaces  of  the  auricle  is  accom- 
plished through  the  several  auricular  veins  which  empty  into  the 
temporal  vein  and  ultimately  into  the  external  jugular. 

The  lymph  vessels  of  the  external  portion  of  the  ear  are  traced 
into  the  subauricular  glands,  which  are  found  near  the  mastoid 
process,  and  some  of  them  also  empty  into  the  superficial  facial 
glands  which  are  in  proximity  to  the  parotid. 

The  nerve-supply  of  the  external  portion  of  the  ear  is  derived 
from 

1.  The  cervical  plexus,  through  the  auricularis  magnus,  which 
ramifies  in  the  skin  in  the  anterior  surface  of  the  auricle. 

2.  The  facial,  which  supplies  by  means  of  the  deep  posterior 
auricular  nerve  the  posterior  surface  of  the  auricle. 

3.  The  vagus,  supplying  the  lower  part  of  the  anterior  surface 
of  the  pinna  and  the  cartilaginous  portion  of  the  external  auditory 
canal. 

4.  The  trigeminus,  its  third  division  giving  off  the  auriculo- 
temporal nerve.  Two  branches  come  from  this,  one  of  which  is 
distributed  in  the  integument  lining  the  cartilaginous  portion  of 
the  auditory  canal,  while  the  other  not  only  supplies  the  canal, 
but  sends  branches  to  the  tympanic  membrane. 

Middle  Portion  of  the  Bar. — This  consists  of  the  tympanic  cavity, 
the  Eustachian  tube,  the  ossicles,  and  the  mastoid  cells. 

The  shape  of  the  tympanum  is  conspicuous  for  its  irregularity. 
It  has  been  compared  to  a  hollow  cube,  the  walls  of  which  are  of 
unequal  size  and  very  different  in  shape.  The  description  of  the 
cavity  is  much  facilitated  by  ascribing  to  it  a  roof  and  floor,  and 
external,  internal,  anterior,  and  posterior  walls. 

The  greater  portion  of  the  roof  is  formed  by  the  legmen  tympani. 
It  is  arched  somewhat,  with  its  concavity  facing  downward,  and 
is  completed  by  the  horizontal  part  of  the  squama. 

The  floor  is  chiefly  composed  of  the  fundus  tympani,  a  lamella 
of  bone  which  projects  from  the  lateral  inferior  surface  of  the 
petrous  bone.     The  anterior  portion  of  it  assists  in  forming  the 
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posterior  wall  of  the  carotid  canal.  Its  upper  surface,  the  floor 
of  the  tympanum,  is  very  irregular,  and  is  traversed  by  a  number 
of  thin,  vertical,  bony  plates  that  give  it  a  cellular  appearance. 

The  anterior  wall  is  notable  for  the  entrance,  at  its  upper  part, 
of  the  Eustachian  tube. 

The  posterior  wall  is  mainly  composed  of  the  sheath  of  bone 
enveloping  the  Fallopian  canal,  and  enclosing,  also,  the  stapedius 
muscle.  In  its  upper  portion  is  the  opening  which  leads  to  the 
mastoid  cells   {antrum  masioideum). 

The  outer  wall  is  made  up  entirely  of  the  membrana  tympani 
and  the  osseous  frame— the  annulus  tympanicus — upon  which  it 
is  stretched.  This  membrane  is  slightly  elliptical,  its  longer, 
vertical  diameter  being  from  9  to  10  mm.,  its  shorter,  transverse, 
from  8  to  9  mm.  Its  attachment  to  the  tympanic  ring  is  in  a 
groove  (sulcux  tympanicus),  but  this  groove  ends  at  the  junction 
of  the  ring  with  the  horizontal  portion  of  the  squama.  Through- 
out childhood  the  tympanic  membrane  is  not  far  from  being 
horizontal,  but  with  the  further  development  of  the  temporal  bone 


View  of  the  outer  aurfaueol  niembrana        The  normal  niembrana  tympanl. 
trmpuDl.    (Gruber.)    A.  Mulleus;  manu- 
brium.  C,  Short  process.    B.  The  tip  of 
the  manubrium.    D.  Posterior  told. 

it  gradually  becomes  more  vertical.  Even  at  the  completion  of 
development,  however,  the  vertical  diameter  always  forms  an 
obtuse  angle  with  the  roof  and  the  posterior  wall  of  the  canal  and 
an  acute  angle  with  its  floor  and  anterior  wall. 

The  outer  surface  of  the  membrane  is  concave,  the  point  of 
greatest  concavity  being  at  about  the  centre  of  the  membrane 
(i.e.,  at  the  lower  extremity  of  the  handle  of  the  malleus).  This 
point  is  termed  the  navel  or  umbo.    The  upper  extremity  of  the 


handle  of  the  malleus— the  short  process — projects  further  out- 
ward than  the  lower  extremity,  anil  hence  the  membrane  is  more 
prominent  at  this  point  than  lower.  As  a  consequence  of  this 
two  folds  are  found  in  the  drumhead — one  in  front  of  and  (he- 
other  behind  the  short  process,  the  latter  being  the  more  promi- 
nent. "Pearl  gray"  is  the  term  most  frequently  used  in  descrili- 
ing  the  color  of  the  normal  membrana  tympani,  but  it  should  he 
remembered  that  this  is  susceptible  of  considerable  variation,  and 
that  various  qualifying  tints  may  be  given  to  it  by  the  neighboring 
structures. 

In  studying  the  structure  of  the  membrane  we  recognize  three 
distinct  layers:  (1)  An  external,  integumentary  \ayxr;  (2)  a 
middle,  fibrous  layer;  (3)  an  internal,  mucous  layer.  Of  these 
the  first  and  third  are  merely  continuations  of  the  linings  of  the 
external  auditory  canal  and  the  middle  ear.  They  add  very  little 
strength  to  the  membrane,  and  are  principally  of  value  as  sup- 
porting structures  for  the  bloodvessels  and  nerves. 

The  middle  or  fibrous  layer  of  the  membrane  is  of  much  firmer 
material  than  the  two  between  which  it  is  placed.  Histologically, 
it  is  found  to  consist  of  two  strata:  (1)  The  external  or  radiating 
fibre  layer;  (2)  the  internal  or  circular  fibre  layer.  The  fibres  of 
the  external  layer  are  so  arranged  as  to  radiate  from  the  centre 
to  the  circumference,  and  it  is,  therefore,  called  the  radial  layer. 
Above  the  short  process  of  the  malleus  a  small,  triangular 
portion  of  the  membrane  is  found  in  which  these  radiating 
fibres  are  entirely  wanting.  The  general  arrangement  of  the 
fibres  in  the  internal  layer  is  circular,  and  this  gives  it  the  name 
of  the  circular  layer.  They  are  not  evenly  distributed,  being 
more  numerous  in  certain  areas  than  in  others,  and  they  are  par- 
ticularly scanty  in  that  same  triangular  section  from  which  the 
radiating  fibres  are  absent. 

On  attempting  to  separate  the  tympanic  membrane  from  the 
handle  of  the  malleus  it  will  be  found  (hat  the  lower  two-thirds 
of  the  bone  are  firmly  embedded  in  the  membrane  and  are  detached 
with  some  difficulty.  Nearer  the  circumference,  however,  in 
the  vicinity  of  the  short  process,  the  attachment  is  much  l 
and  the  two  structures  can  be  disengaged  quite  readily.  Th* 
absence  from  this  region  also  of  the  fibres  of  the  middle  l;»yt 
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emphasizes  its  thinness  and  looseness,  and  hence  it  was  named 
by  Odo  Shrapnell  the  membrana  flaccida.  Its  extent  varies 
somewhat  and  in  it  is  found  the  so-called  foramen  Rivini.  This 
consists  of  one  or  two  small  perforations  in  the  membrane  situated 
either  above  the  short  process  or  in  front  of  or  behind  it.  Opinion 
is  still  divided  as  to  whether  these  openings  are  anatomically 
normal  or  whether  they  are  the  result  of  middle-ear  inflammation. 

The  inner  wall  of  the  tympanum  bears  a  considerable  number 
of  important  and  interesting  features.  Passing  from  above  down- 
ward we  observe  first  a  bony  projection  running  antero-poste- 
riorly  which  denotes  the  position  of  the  Fallopian  canal.  Below 
this  ridge  is  the  fenestra  ovalis,  which  contains  the  footplate  of 
the  stapes.  It  measures  3  mm.  in  length  and  1.5  mm.  in  breadth, 
and  its  long  axis  is  directed  downward  and  backward.  It  leads 
into  the  vestibule  of  the  labyrinth.  Behind  this  oval  opening  is 
found  a  small  bony  projection,  the  eminentia  pyramidalis.  The 
apex  of  this,  directed  forward,  contains  an  opening  which  leads 
to  a  downward  curving  canal,  8  to  10  mm.  long.  This  canal  is 
for  the  lodgment  of  the  muscvlus  stapedius,  the  tendon  of  which 
emerges  through  the  opening  in  the  apex  of  the  eminentia  py- 
ramidalis, and  is  attached  to  the  adjacent  head  of  the  stapes. 

Below  the  fenestra  ovalis  lies  the  promontory ,  a  bony  projection 
which  marks  the  location  of  the  cochlear  canals,  and  which  occu- 
pies much  the  greater  portion  of  the  inner  wall  of  the  tympanum. 

At  the  lower  and  posterior  border  of  the  promontory  is  found 
the  depression  at  the  bottom  of  which  is  the  foramen  rotundum. 

The  Eustachian  Tube. — This  is  the  channel  of  communication 
between  the  nasopharynx  and  the  cavity  of  the  tympanum.  Its 
structure  bears  a  close  analog}'  to  that  of  the  external  auditory 
canal.  It  is  an  angular  tube  like  the  latter,  and  is  made  up  of 
an  osseous  and  a  cartilaginous  portion.  It  is  at  the  junction  of 
these  two  portions  that  the  angle  occurs.  Its  two  openings  are 
known  respectively  as  the  tympanic  and  the  pharyngeal  orifices, 
and  their  relative  position  is  such  that  the  former  is  situated 
somewhat  above  and  posterior  to  the  latter.  The  bony  part  of  the 
tube  passes  from  the  upper  part  of  the  anterior  wall  of  the  tympa- 
num forward  and  downward.  Its  lumen  is  somewhat  trianguh»» 
and  becomes  narrower  as  it  proceeds,  until  it  is  most  contrac 
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at  its  point  of  junction  with  the  cartilaginous  portion.  This  latter 
part  of  the  canal  is  not  formed  of  a  complete  tube  of  cartilage,  but 
two  plates — a  median  and  a  lateral — which  by  their  union  form 
a  scroll-like  structure.  The  median  is  much  broader  than  the 
lateral,  and,  being  attached  to  the  base  of  the  skull,  is  fixed,  while 
the  latter  plate  is  movable.  This  tubal  cartilage  expands  as  it 
approaches  the  pharynx,  and  is  widest  at  its  opening  into  this 
space.  The  membranous  part  of  the  tube  is  that  which  fills  in 
the  defect  in  the  cartilaginous  wall.  This  is  in  the  anterior  and 
lower  part.  The  palatal  muscles  arise  in  part  from  this  mem- 
branous portion  of  the  tube.  The  mucous  membrane  lining  the 
Eustachian  tube  is  a  continuation  of  that  lining  the  nasopharynx. 
As  it  approaches  the  tympanic  cavity  it  becomes  much  thinner, 
its  glands  fewer,  and  its  submucous  tissue  less  abundant.  Its 
general  structure  is  identical  with  that  which  lines  the  naso- 
pharynx, its  epithelium  being  of  the  ciliated,  cylindrical  variety. 
Several  longitudinal  folds  traverse  the  membranous  portion  of  the 
tube,  and  these  permit  of  its  easy  dilatation.  Its  glands  are 
abundant  at  the  pharyngeal  orifice,  but  are  in  greatest  number 
about  its  middle  portion.  They  are  acinous.  The  movement  of 
the  cilia  is  directed  from  the  tympanic  to  the  pharyngeal  orifice. 
At  the  lower  opening  of  the  tube  its  lumen  appears  as  a  narrow 
fissure,  the  oppqsing  surfaces  of  the  mucous  membrane  being  in 
contact  or  very  slightly  separated.  The  Eustachian  tube  of  the 
child  differs  in  several  respects  from  that  of  the  adult.  It  is 
wider  in  its  entirety,  the  osseous  portion  is  relatively  much  shorter 
than  in  the  adult,  the  angular  curvature  is  less,  and,  therefore, 
the  tube  is  more  nearly  horizontal.  It  is  to  be  observed,  also, 
that  the  pharyngeal  orifice  is  less  gaping  than  in  the  adult,  and 
that  its  projection  from  the  lateral  wall  of  the  pharynx  is  less 
marked.  Finally,  in  the  child  the  membranous jx>rtion  of  the  tube 
is  relatively  greatly  in  excess  of  the  cartilaginous,  and,  in  conse- 
quence, the  tube  can  be  much  more  easily  expanded.  Although 
the  question  as  to  whether  it  is  normal  for  the  tube,  when  in  repose, 
to  be  closed  or  open  is  still  occasionally  discussed,  the  preponder- 
ance of  reasoning  seems  to  be  in  favor  of  the  belief  that  it  is  closed. 
A  question  of  much  greater  practical  importance  is  as  to  the  firmness 
of  this  closure  with  reference  to  the  amount  of  force  that  must  be 
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employed  for  tlie  artificial  inflation  of  the  tympanum.  There  CM 
be  no  such  thing  as  a  standard  for  comparison  in  this  matter.  In- 
dividual variations  within  the  limits  of  perfectly  normal  audition 
are  too  wide  to  permit  of  it. 


i  A.  Memhrnnn  tympanl.  B. 
•i  end  of  the  handle  o(  the  ruulleus.  D.  Bodr  of  the 
tWVS.  E.  Short  prooeaHnfthe  ineus.  F.  Tensortympiml  musi-le.  G.  Pharyngeal 
opening  ol  the  tube.  H.  Isthmus  of  the  tube.  I.  Tyinpunie  opening  of  the  tuhe. 
{Bight  aide.) 

The  muscles  that  effect  the  opening  of  the  tube  during  the  act 
of  swallowing  are  the  ieu.wr  palati  anil  (he  levator  palati.  The 
tensor  palati  has  its  origin  from  the  under  surface  of  the  sphenoid 
process,  the  membranous  wall  of  the  cartilaginous  portion  of  the 
tube,  and  from  the  lower  extremity  of  the  tubal  cartilage  itself. 
It  passes  downward  and  around  the  hnmular  process  of  the  ptery- 
goid plate,  and  then  spreads  itself,  fan-like,  through  the  sub- 
stance of  the  fibrous  portion  of  the  palate.     The  firm  attachment 
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of  its  tendon  to  the  hamular  process  enables  the  muscle  to  exert  a 
much  greater  action  upon  the  Eustachian  tube  when  it  contracts 
than  upon  the  soft  palate.  The  effect  of  its  contraction  upon  the 
tube  is  to  draw  the  membranous  wall,  including  the  hook  of  the 
tubal  cartilage,  away  from  the  inner  wall,  and  so  to  permit  air  to 
enter  the  tympanum  or  secretion  to  escape  from  it.  So  exclu- 
sively does  this  muscle  act  upon  the  tube  that  it  is  widely  known 
as  the  abductor  tubas  muscle.  The  levator  palati  originates  upon 
the  under  surface  of  the  petrous  part  of  the  temporal  one,  adjoin- 
ing the  carotid  canal.  As  it  passes  downward  from  this  point 
parallel  to  the  Eustachian  tube  it  becomes  attached  by  means  of 
a  number  of  connective-tissue  fibres  to  the  membranous  floor  of 
the  tube  as  well  as  to  the  cartilaginous  plate.  In  its  further 
course  the  muscle  becomes  flattened  and  is  inserted  by  a  broad 
tendon  partly  into  the  fibrous  margin  of  the  hard  palate  and 
partly  into  the  soft  palate  below  the  pharyngeal  opening  of  the 
tube.  The  contraction  of  this  muscle  increases  the  transverse 
diameter  of  the  tube  by  pulling  its  lower  wall  upward  and  back- 
ward. 

The  Ossicles. — The  malleus  or  hammer:  this  .bone  presents  a 
head  (capitulum),   a  neck  (cervix),  and  a  handle  (manubrium). 

The  head  is  the  highest  and  largest  of  the  three  portions,  and 

Fig.  108. 


Bight  malleus.  A.  From  In  front.  B.  From  behind,  magnified  4  dlam.  (Henle). 
a.  head;  6,  short  process;  c,  long  process;  d.  manubrium;  et  articular  surface:  /. 
the  neck. 


when  the  ossicle  is  in  situ  is  quite  hidden  from  view  in  the  space 
above  the  upper  margin  of  the  membrana  tympani.  The  facet 
for  articulation  of  the  body  of  the  incus  is  found  upon  its  posterior 
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surface.  The  neck  is  short  and  flattened,  and  its  junction  with  the 
handle  makes  quite  an  obtuse  angle.  The  short  process  seems 
to  be  no  more  than  a  continuation  upward  of  the  handle  beyond 
the  neck. 

The  incus  or  anvil  bears  a  striking  resemblance  to  a  molar 
tooth.     It  has  a  body  or  crown  and  a  long  and  a  short  process. 

Fig.  109. 


Right  incus,  magnified  4  diam.  (Henlk).  A.  Inner  surface.  B.  View  In  front. 
A  a  and  B  c,  body ;  b,  short  process ;  e.  long  process ;  d,  processus  lentioularls ;  /, 
articular  surface  for  the  head  of  the  malleus ;  c,  surface  which  lies  in  contact  with 
wall  of  tympanic  cavity. 

The  articulating  surface  on  the  body  presents  forward  to  meet 
the  head  of  the  malleus.  The  short  process  is  approximately 
horizontal,  and  its  tip  is  directed  backward  toward  the  mastoid 
antrum,  to  the  lower  angle  of  which  it  is  attached  by  a  fan- 
shaped  ligament.  The  long  process  extends  almost  perpendicu- 
larly downward  from  the  body,  forming  nearly  a  right  angle  with 


Bight  stapes,  magnified  4  diam.  (Henle).  .4.  From  within.  JB.  From  in  front. 
C.  From  beneath,  b.  foot-plate  or  base;  d,  capitulum;  c,  anterior;  a,  posterior 
shaft,  or  cms  of  stapes. 

the  short  process.     Its  tip  curves  inward  for  articulation  with  the 
head  of  the  stapes.  r 

The  stapes  as  its  name  implies,  is  in  shape  very  much  like  a 
stirrup.  Its  component  parts  are  a  foot-plate,  two  crura,  and  a 
head.  The  foot-plate  is  kidney-shaped,  and  is  held  in  the  fora- 
men ovale  by  the  annular  ligament.     The  two  crura   form  an 
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arch,  at  the  apex  of  which  is  the  head  of  the  stapes.  On  the 
posterior  surface  of  this  there  is  a  slightly  roughened  spot  to 
which  is  attached  the  tendon  of  the  stapedius  muscle. 

The  articular  surfaces  of  the  malleus  and  incus  are  covered  by 
thin  layers  of  cartilage,  and  in  the  joint  formed  by  the  two  there 
is  an  interarticular  cartilage.  The  tip  of  the  long  process  of  the 
incus  is  covered  with  cartilage,  and  articulates  with  the  head  of 
the  stapes  by  an  almost  socket-like  joint.  Their  connection  is 
effected  by  a  fibrous  capsular  ligament. 

The  articulated  upper  extremities  of  the  malleus  and  incus  are 


Internal  surface  nf  the  left  mwnbrnnu  lyiuimni  i  en  lamer]).  (PolItZeh.)  A.  Head 
■  >f  !li.'  malleus.  B.  Seek  of  the  malleus.  C.  Tendon  of  'lit-  tensor  lympaui  muscle 
mid  anterior  Ibid  of  Ihe  niemhrnna  tympani.  D.  Inferior  extremity  of  the  handle 
of  the  malleus.  E.  Anterior  portion  uf  thomemtiraitu  tympnnf.  F.  Posterior  fold 
nf  the  membrana  tytupanl  mid  chorda  tympunl.  G.  Incus.  H.  Short  process 
of  incus.    I.  Limn  process  of  incus. 

situated  above  the  superior  margin  of  the  membrana  tympani,  in 
the  external  part  of  the  roof  of  the  tympanum — that  portion 
known  as  the  rmsesnu  tympanums.  The  ossicles  are  attached  to 
the  walls  of  the  tympanum  by  a  number  of  ligaments.  The 
■Upensoty  ligament  connects  the  head  of  the  malleus  with  the 
roof  of  the  cavity,  and  from  the  long  process  of  the  malleus  the 
anterior  ligament  passes  to  the  Glaserian  fissure.  The  horizontal 
process   of  the  incus  articulates  by  its  extremity,  covered   with 
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cartilage,  with  a  shallow,  cartilaginous  surface  upon  the  poste- 
rior wall  of  the  tympanum.  The  mucous  membrane  lining  the 
tympanum  is  a  continuation  of  that  which  ascends  the  Eustachian 
tube  from  the  nasopharynx.  It  lines  not  only  the  tympanum 
itself  throughout,  but  envelopes  also  the  different  structures 
which  the  tympanum  contains.  It  is  an  extremely  delicate  mem- 
brane covered  partially  by  pavement,  partially  by  ciliated  epithe- 
lium. It  passes  back  also  into  the  mastoid  process,  and  forms 
the  muco-periosteal  lining  of  the  air  cells.  The  intratympanic 
muscles  are  the  tensor  tympani  and  the  stapedius.  The  tensor 
tympani  arises  from  the  cartilaginous  portion  of  the  Eustachian 
tube,  from  the  adjacent  portion  of  the  great  wing  of  the  sphenoid, 
and  from  the  bony  canal  through  which  it  passes.  Upon  reach- 
ing the  end  of  this  canal  its  tendon  curves  around  a  bony  process 
— the  processus  cochleariformis — in  order  to  reach  the  outer  wall 
of  the  tympanum,  and  it  is  inserted  into  the  inner  and  anterior 
surface  of  the  handle  of  the  malleus.  It  is  well  to  remember 
that  the  tendon  passes  outward  almost  at  a  right  angle  from  the 
body  of  the  muscle,  crossing  from  the  inner  to  the  outer  wall  of 
the  cavity. 

The  stapedius  muscle  has  its  origin  from  the  bony  canal  that  is 
situated  just  internal  to  the  descending  portion  of  the  Fallopian 
•canal,  and  it  makes  its  entrance  into  the  tympanum  through  the 
little  opening  at  the  summit  of  the  eminentia  pyramidalis.  Its 
delicate  tendon  is  inserted  into  the  head  of  the  stapes,  and  partly 
also,  it  is  asserted,  into  the  lower  extremity  of  the  descending 
process  of  the  incus.  The  contraction  of  the  muscle  raises  the 
anterior  part  of  the  foot-plate  of  the  stapes  out  of  the  oval  win- 
dow. Politzer  has  demonstrated  that  the  tensor  tympani  is 
supplied  by  the  motor  portion  of  the  fifth  nerve,  and  that  the 
central  fibres  of  the  stapedius  muscle  are  under  the  control  of  the 
facial  nerve. 

The  arteries  supplying  the  middle  ear  include: 

1.  Small  branches  from  the  ascending  pharyngeal,  which  sup- 
ply the  Eustachian  tube  and  reach  also  the  tympanic  mucous 
membrane. 

2.  The  stylomastoid  artery,  a  branch  of  the  posterior  auricular, 
gives  off,  in  its  passage  through  the  Fallopian  canal,  several  small 
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brancnes  which  enter  the  tympanum.  It  also  sends  some  twigs  to 
the  muco-periosteum  of  the  mastoid  cells  and  to  the  stapedius 
muscle. 

3.  The  middle  meningeal,  a  branch  of  the  internal  maxillary, 
sends  some  branches  to  the  Eustachian  tube,  and  other  branches 
supply  the  roof  of  the  tympanum  and  the  promontory. 

4.  Some  small  branches  from  the  temporal  artery  enter  the 
cavity  of  the  tympanum  by  way  of  the  Glaserian  fissure. 

The  venous  drainage  of  the  ear  is  effected  T>y  veins  which 
accompany  the  arteries  and  which  empty  their  contents  into  the 
venous  plexuses  near  the  temporo-maxillary  joint  into  the  veins  of 
the  pharynx  and  also  into  the  middle  meningeal  veins. 

The  lymphatic  vessels  of  the  tympanic  cavity  terminate  in  the 
anterior  and  posterior  auricular  glands,  and  a  large  portion  of 
them  also  in  the  lymphatic  glands  of  the  pharynx. 

The  nervous  supply  of  the  middle  ear  is  derived  from  the  fifth, 
seventh,  and  ninth  cranial  nerves  and  from  the  sympathetic.  In 
detail,  we  find  that  the  otic  ganglion  provides  for  the  Eustachian 
tube  and  the  tensor  tympani  muscle;  the  facial  supplies  the  sta- 
pedius muscle;  and  the  glossopharyngeal,  through  the  branch 
from  its  petrosal  ganglion — the  tympanic  or  Jacobson's  nerve — 
supplies  the  mucous  membrane  of  the  tympanum.  The  tympanic 
plexus  is  found  upon  the  inner  wall  of  the  middle  ear,  and  is 
composed  of  the  tympanic  nerve  which  passes  through  the  floor 
of  the  tympanum  to  the  promontory,  filaments  from  the  sympa- 
thetic coming  from  the  carotid  plexus,  and  the  small  superficial 
petrosal  nerve.  This  plexus  distributes  branches  to  both  the  oval 
and  round  windows  and  to  the  lining  membrane  of  the  middle  ear 
and  Eustachian  tube. 

The  Mastoid  Process. — This  process  does  not  make  its  appear- 
ance until  about  the  end  of  the  first  year.  At  birth  it  consists  of 
only  a  small,  undeveloped  tuberosity,  and  of  cells  there  is  but 
one,  the  antrum.  Its  growth  is  marked  by  its  extension  down- 
ward, and  by  the  end  of  the  fifth  year  it  closely  resembles  that  of 
the  adult  in  the  general  arrangement  of  its  cells  and  the  relative 
thickness  of  its  walls.  It  differs  onlv  in  that  it  is  smaller  and  in 
the  less  density  of  its  bony  substance.  In  the  adult  this  progress 
is  somewhat  conical  in  shape,  its  tip  pointing  downward.     It  is 
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usually  more  or  less  flattened  from  without  inward,  and  upon  its 
inner  surface  will  be  found  a  deep  groove  in  which  is  fixed  the 
posterior  belly  of  the  digastric  muscle.  The  external  surface  of 
the  mastoid  is  frequently  much  roughened,  and  it  is  a  common 
happening  for  it  to  show,  particularly  posteriorly,  the  openings  of 
a  number  of  little  canals  which  lead  into  the  cellular  portion  of 
the  structure.  It  will  be  readily  perceived  how  easy  it  is  for 
any  inflammatory  material  within  the  mastoid  to  make  its  way 
outward  through  these  canals,  and  to  make  its  way  backward 
perhaps  into  the  occipital  region  or  eke  downward  into  the  cer- 
vical tissues. 

When  the  external  wall  is  very  thin  one  or  more  of  the  cells 
may  be  exposed,  and  in  such  cases  subcutaneous  emphysema 
upon  forcible  inflation  of  the  middle  ear  is  an  occurrence  of  some 
frequency. 

The  growth  of  the  mastoid  is  accompanied  by  the  development 
of  its  cellular  spaces.  We  know  from  the  numerous  anatomical 
investigations  that  have  been  made  that  in  respect  of  the  cellular 
structure  no  two  mastoid  processes  are  alike.  ZuckerkandPs 
examination  of  some  two  hundred  and  fifty  specimens  led  to  his 
finding  that  in  20  per  cent,  of  them  there  were  no  air  cavities, 
38.6  per  cent,  were  completely  pneumatic,  while  the  others  were 
more  or  less  diploetic.  The  variations  that  exist  are  extremely 
wide,  and  no  definite  or  safe  conclusion  can  be  formed  as  to  the 
character  of  any  particular  process  by  inspection,  palpation,  or 
percussion.  The  cells  are  occasionally  so  large  that  at  times  a 
single  one  will  represent  the  entire  cavity.  The  central  cells  are 
usually  the  largest,  and  communicate  with  one  another  more  or 
less  freely.  In  quite  a  number  of  instances  the  cellular  spaces 
extend  into  the  temporal  bone,  about  the  lateral  sinus  or  back- 
ward toward  the  occipital  suture,  and  accompanying  the  develop- 
ment of  the  internally  placed  cells  there  is  a  gradual  thinning  of 
the  wall  of  the  bone  which  separates  them  from  the  sigmoid 
sinus.  In  the  pneumatic  type  of  mastoid  there  is  a  varying 
number  of  cells  that  communicate  not  only  with  the  antrum,  but 
with  one  another.  They  all  contain  air,  and  are  lined  by  a  con- 
tinuation of  the  mucous  membrane  that  is  found  in  the  tvm- 
panum,    the   epithelium   being   non-ciliated.     The   roof    of    the 


antrum  is  a  very  thin  lamina  of  bone,  serving  as  a  barrier  be- 
tween it  and  the  clura  mater.  The  lateral  sinus  also  is  but  thinly 
separated  from  the  cells  of  the  mastoid,  its  groove  sinking  into 
the  inner  wall  of  the  process.  If  we  recall  the  downward  pssaage 
of  the  facial  nerve  through  the  mastoid  cells  after  it  has  coursed 
along  the  upper  portion  of  the  tympanic  wall  we  will  realize 
the  ease  with  which  it  may  become  involved  in  inflammations 
of  the  mastoid  cells  or  perhaps  injured  during  operations  upon  this 
process.  Not  infrequently  pus  burrows  its  way  down  to  the  very 
tip  of  the  mastoid,  perforates  its  thin  inner  wall,  and  escapes  into 
the    muscles    and    deep    fascia    of    the  Tjfi  m 

neck.  The  proneness  of  the  lateral 
sinus  to  depart  from  its  usual  course 
should  make  us  always  cautious  while 
operating  anywhere  in  its  neighbor- 
hood. 

The  Internal  Ear. — The  inner  ear  con- 
stitutes  the  perceptive   portion   of   the 
auditory  organ,  and  contains  the  struc- 
tures   that    are    affected    by   the    sound      External  view  of  a  oast  of  the 
,,  ,    ,.        ,  ,   loft     labyrinth.     (Henlo.)     /. 

waves.     It   consists   of   the   bony  and  Fene9tru  ooohtal  or  „,und 

membranous  labyrinth,  and  includes  window,  a.  Fenuatravestitiuii. 
»1»  .he  origin  and  trunk  of  <he  auditory  Z^l^UZZ  °J 
nerve.  Ampulla  ot  posterior  aemieir- 

Th»   LubyriBth.— This   is   »n  osseous  mtar  cu.l.  A  Com™  rt.n 

of  union  ot  these  two  canals,  c. 
chamber  that  is  distinctly  differentiated  Amimiiaof  the  horizontal  semi- 
by  certain   structural  peculiarities  from   c|r,;i|,ur    canal,    g.     Traotua 

...  siiirulis  toramiuosuB. 

the  bony  substance  surrounding  it.     It 

contains  within  it  a  membranous  labyrinth,  and  is  divided  into 
(1)  the  vestibule,  (2)  the  semicircular  canal.?,  and  (3)  the  cochlea. 
(Fig.  112.) 

I.  The  vestibule  is  placed  immediately  internal  to  the  inner 
wall  of  the  tympanum.  It  lies  between  the  cochlea  and  the  semi- 
circular canals,  the  former  being  in  front  of  and  the  latter  behind 
it.  It  is  the  common  chamber  of  communication  of  the  different 
portions  of  the  bony  labyrinth  with  one  another.  In  shape 
it  is  oval  or  elliptical.  Upon  its  external  wall  is  found  the  fenestra 
ovalis,  this  being  closed   by  the  foot-plate  of  the  stapes.     The 
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annular  ligameru  serves  to  hold  this  latter  in  position.  At 
the  anterior  part  of  the  inner  wall  is  the  recessus  hcmisphericus 
— a  small  depression  which  presents  a  number  of  minute  perfora- 
tions through  which  enter  the  filaments  of  the  vestibular  nerve. 
Behind  this  is  a  ridge  called  the  crista  vestibuli.  Still  further 
posteriorly  is  situated  the  opening  of  the  aqueductus  vestibuli, 
which  gives  passage  to  a  small  vein.  It  is  believed  by  some 
investigators  that  this  canal  contains  a  tubular  prolongation  of 
the  lining  membrane  of  the  vestibule,  and  that  this  terminates  in 
a  cul-de-sac  between  the  layers  of  the  dura  mater.  Another 
opening  in  the  vestibule  is  one  which  leads  to  the  scala  vestibuli 
of  the  cochlea,  and  which,  therefore,  is  termed  the  apertura  scale? 
vestibuli  cochlear.  It  is  on  the  anterior  wall  of  the  vestibule  be- 
neath the  recessus  hemisphericus,  while  in  the  floor  just  beneath 
the  fenestra  ovalis  there  is  a  fissure  through  which  the  vestibule 
communicates  with  the  fenestra  rotunda. 

2.  The  semicircular  canals,  three  in  number  and  each  forming 
more  than  a  half  circle,  open  into  the  posterior  part  of  the  vesti- 
bule by  four  orifices.  They  lie  in  three  planes,  almost  perpen- 
dicular to  one  another,  and  have  been  named  the  superior,  poste- 
rior, and  inferior,  from  their  relationship  to  the  petrous  portion 
of  the  temporal.  Strictly  speaking,  however,  they  do  not  occupy 
these  relative  positions,  and  Retzius  has  letter  named  them  the 
anterior,  external,  and  posterior.  The  anterior,  or  superior,  is 
almost  vertical,  and  lies  transversely  to  the  long  axis  of  the 
petrous  bone.  The  posterior  is  directed  backward,  is  also 
vertical,  and  lies  more  or  less  parallel  with  the  posterior  wall  of 
the  petrous  bone.  The  external,  or  inferior,  is  the  shortest  of  the 
three,  extends  in  an  outward  or  backward  direction,  and  is  nearlv 
parallel  with  the  under  surface  of  the  petrous.  One  extremity  of 
each  canal  is  dilated  near  its  point  of  opening  into  the  vestibule, 
and  this  portion,  almost  twice  the  diameter  of  the  rest  of  the 
canal,  is  known  as  the  ampulla.  The  ampullar  dilatations  of  the 
anterior  and  external  canals  unite  and  open  by  a  common  orifice 
into  the  upper  and  anterior  portion  of  the  vestibule,  while  that  of 
the  posterior  canal  makes  its  entrance  into  the  lower  and  back 
part  of  the  vestibule.  Of  the  undilated  extremities,  the  posterior 
end  of  the  superior  canal  and  the  upper  end  of  the  posterior  canal 
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unite  and  enter  the  vestibule  by  a  common  opening,  while  the 
posterior  end  of  the  external  canal  has  an  independent  open- 
ing. It  is  as  a  result  of  this  series  of  combinations  that  the  six 
crura  of  the  semicircular  canals  enter  the  vestibule  by  but  four 
openings.     (Fig.  113.) 

3.  The  Cochlea. — The  canal  of  this  portion  of  the  labyrinth 
has  its  origin  at  the  anterior  inferior  part  of  the  vestibule.  It  is 
coiled  about  an  almost  horizontally  placed  axis — the  modiolus — 
making  two  and  a  half  turns,  and,  owing  to  its  gradually  dimin- 
ishing calibre,  gives  the  cochlea  a  conical  shape.     The  base  of 
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CanalU  Reunieni 
The  membranous  labyrinth.    (Bacon.) 

this  cone  is  directed  backward  and  inward  toward  the  internal 
auditory  canal,  and  its  apex  forward  and  outward  toward  the 
tympanic  cavity.  There  are  several  minute  foramina  in  the  base 
which  give  entrance  to  the  cochlear  branch  of  the  auditory  nerve. 
On  laying  open  the  cochlear  canal  throughout  its  length  it  is  dis- 
covered that  bony  laminae  project  toward  the  centre  of  the  tube 
from  both  its  inner  and  outer  walls.  These — the  lamina?  spirales 
ossece — approach,  but  do  not  meet  one  another,  the  interval 
between  them  being  bridged  by  the  lamina  spirales  membranacea* 
The  cochlear  canal  is  thus  divided  into  two  passages,  the  one 
lying  above  the  other.  Of  these  the  superior  is  termed  the  scala 
vestibuli,  because  it  opens   into  the  vestibule;  the  inferior  the 


scaia  hfinpani,  because  it  is  in  communication  with  the  tympanum 
through  the  medium  of  the  fenestra  rotunda.  The  lamina  spiralis 
ossea  terminates  at  the  apex  of  the  cochlea  in  a  sickle-shaped 
process,  the  hamulus.  Between  the  convex  border  of  this  process 
and  the  cochlear  wall  is  stretched  a  membrane  which  cuts  off  a 
portion  of  the  seals  vestibuli  and  forms  the  xcala  media  or  ductus 
cochlcaris.  Between  the  concave  border  of  the  hamulus  and  the 
extremity  of  the  modiolus  there  is  an  opening — the  heltcotrema  — 
by  means  of  which  the  senile  tympani  and  vestibuli  communicate 
with  one  another.     (Fig.  114.) 

Two  canals  of  some  size  make  their  way  through  the  bony  axis 
of  the  cochlea.  One — the  canalie  centralis  modtoK— passes  from 
the   base   to  the  cupola,  where  it  ends  either  in  a  single  large 


The  cochlea  In  hi  o 


miuttd).  (On 


opening  or  in  a  thin  plate  of  bone  with  a  number  of  perforations 
in  it.  The  other  canal  is  the  canalis  spiralis  modioli  It  follows 
the  line  of  attachment  between  the  bony  lamina  and  the  modi- 
olus, is  of  irregular  lumen,  and  is  divided  by  a  septum  into  two 
passages,  an  upper  and  a  lower.  The  walls  of  this  spiral  canal 
present  many  minute  perforations,  through  which  there  pass  into 
it  vessels  and  nerves  from  the  central  canal,  and  out  of  it  vessels 
and  nerve  fibres  which  pass  between  the  two  plates  of  the  bony 
lamina.  The  lower  passage  of  the  spiral  canal  contains  a  swell- 
ing of  the  cochlear  nerve — the  ganglion  spirale — and  through  this 
the  nerve  filaments  pass  on  their  way  to  the  lamina  spiralis.  In 
the  upper  passage  is  found  a  small  vein. 
The  aqueductus  vestibuli  has  its  origin  in  front  of  the  co 
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mon  opening  of  the  superior  and  posterior  semicircular  canals. 
It  passes  upwards  for  some  little  distance,  and  then  turning 
downward  terminates  upon  the  posterior  surface  of  the  petrous 
bone. 

The  orifice  of  the  aqueductus  cochlea  is  found  upon  the  basilar 
surface  of  the  petrous  bone  and  leads  to  a  canal,  transmitting  a 
small  vein,  which  ends  upon  the  floor  of  the  scala  tympani. 

The  Membranous  Labyrinth. — The  membranous  structures  of 
the  labyrinth  ilo  not  completely  fill  the  chambers  of  the  bony 
labyrinth,  and  in  the  interval  thus  left  between  their  walls  we 
find  a  fluid  called  the  perilymph,  in  contradistinction  to  a  fluid 
found  within  (he  membranous  labyrinth  which  has  been  called 
the  endolympk. 

The  membranous  structures  contained  wilhin  the  vestibule  con- 
sist of  two  small  sacs,  the  utriculux  and  the  sacculus.  The 
former  of  these  is,  in  its  anatomical  relations,  an  appendage  of 
the  membranous  semicircular  canals,  while  the  latter  bears  a 
similar  relation  to  the  membranous  contents  of  the  cochlea. 

The  ufriculus  is  placed  behind  and  somewhat  above  the  sac- 
culus. It  is  elliptical  in  shape,  and  into  it  open  the  three  mem- 
branous canals.  It  is  attached  at  one  point  to  the  sacculus  and 
at  another  to  the  wall  of  the  bony  vestibule.  Its  structure  is 
that  of  a  fibrous  membrane  with  an  internal  lining  of  epithelium, 
and  this  latter,  at  the  point  of  attachment  to  the  bony  wall,  is 
modified  for  the  reception  of  the  nerve-endings.  This  spot  is 
termed  the  macula  acitstira. 

The  macula  is  a  cup-like  depression,  and  from  its  surface  a 
number  of  cilia  project.  These  are  implanted  in  a  layer  of  gelat- 
inous mucoid  material,  in  which  are  also  found  a  numberof 
loosely  connected  crystals.  These  consist  of  carbonate  of  lime, 
and  Usually  have  a  rounded  or  elongated  form. 

The  membranous  semicircular  canals  correspond  in  number, 
position,  and  general  outline  to  the  bony  canals,  but  their  size  is 
but  one-third  that  of  (he  latter.  Their  structure  is  practically 
identical  with  that  of  the  utriculus.  Each  of  the  ampulla;  is 
much  larger  and  thicker  than  the  other  portion  of  its  canal,  and 
very  nearly  fills  the  bony  cavity  in  which  it  is  contained.  Into 
the  interior  of  each  one  projects  a  crest  called  the  crista  aatxtica. 
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These  closely  resemble  in  structure  the  macula  acustica,  but  the 
cilia  are  of  greater  length  and  the  layer  of  otoliths  surmounts  the 
crest  like  a  cap.  Each  of  the  semicircular  canals  is  attached 
along  its  convex  border  to  the  contiguous  bony  wall  by  means  of 
a  dense  connective  tissue.  The  utricular  chamber  does  not 
directly  communicate  with  that  of  the  saccule  at  their  point  of 
contact,  but  only  indirectly  through  the  medium  of  a  delicate 
membranous  tube  which  connects  with  the  endolymphatic  duct  of 
the  saccule. 

The  sacculus  is  rather  oval  than  sperical  in  shape,  being  flat- 
tened a  little  from  without  inward.  At  its  lower  part,  near  the 
cochlea,  there  leaves  it  a  short  canal — the  canalis  reuniens — 
which  joins  the  ductus  cochlearis.  The  inner  wall  of  the  sac- 
culus is  closely  united  to  the  inner  wall  of  the  recessus  hemispher- 
icus,  this  union  being  effected  by  connective  tissue  and  by  the 
entrance  at  this  point  of  the  ramulus  sacculi  of  the  auditory 
nerve.  The  filaments  of  the  nerve  make  their  way  into  the  vesti- 
bule through  the  group  of  perforations  in  its  bony  wall  which 
make  up  the  lamina  cribrosa,  and  they  terminate  in  the  saccule 
in  the  macula  acustica.  In  the  cochlea  the  connection  between 
the  bony  and  membranous  structures  is  so  intimate  that  they  are 
best  studied  in  association.  Reference  has  already  been  made  to 
the  bony  cochlea  and  to  the  fact  that  its  spiral  tube  is  partially 
divided,  longitudinally,  into  two  parallel  scalre  by  a  bony  plate — 
the  lamina  spiralis — which  projects  almost  at  a  right  angle  from 
the  modiolus  or  axis.  Owing  to  the  fact  that  this  lamina  does  not 
reach  all  the  way  to  the  bony  wall  of  the  cochlea  opposite  the 
modiolus,  a  space  is  left  which  is  filled  by  a  membranous  exten- 
sion from  the  free  border  of  the  bony  lamina.  This  is  the  lamina 
spiralis  membranacea,  and  its  attachment  to  the  outer  wall  of  the 
cochlea  is  effected  through  the  medium  of  a  cushion  of  fibrous 
tissue  called  the  ligamentum  cochlea.  Although  apparently  a 
simple  membrane,  this  lamina  membranacea  is  in  fact  a  canal, 
and  has  been  named  the  ductus  membranaceus  cochleae.  Not  far 
from  the  outer  edge  of  the  upper  margin  of  the  bony  lamina 
spiralis  there  arises  a  very  delicate  membrane — the  membrane  of 
Reissner — which  by  passing  outward  and  upward  to  the  upper 
edge  of  the  ligamentum  cochleae  cuts  off  and  encloses  this  small, 
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triangular  passage,  called  the  ductus  cochleae  or  the  scala  media. 
Of  the  other  two  passages  occupying  the  spiral  tube  of  the  coch- 
leae the  upper  is  called  the  scala  vestibuli,  because  of  its  com- 
munication at  its  inferior  extremity  with  the  vestibule;  and  the 
lower  is  known  as  the  scala  tympani,  because  it  terminates  below 
at  the  fenestra  rotunda,  the  membrane  of  which  is  the  only  struc- 
ture interposed  between  it  and  the  tympanic  cavity.  The  two 
scalae  join  one  another  at  the  apex  of  the  cochlea  through  the 
helicotrema.  The  membranous  labyrinth  of  the  cochlea  consists 
of  the  scala  media  or  ductus  cochleae.  This  tube,  triangular  upon 
section,  follows  the  course  of  the  lamina  spiralis  from  its  lower  u> 
its  upper  extremity,  but  is  closed  at  both  ends.  Near  its  lower 
extremity,  however,  it  is  connected  with  the  saccule  by  means  of  the 
ductus  reuniens.  An  odd  anatomical  feature  of  this  tube  is  that 
instead  of  diminishing  in  calibre  from  the  base  to  the  apex  of  the 
cochlea  its  capacity  increases  as  it  approaches  its  upper  extremity. 

The  floor  of  the  ductus  cochlea  is  formed  partially  by  the 
osseous,  but  principally  by  the  membranous  lamina  spiralis  (the 
membrana  basilaris).  Its  sloping  roof  is  the  membrane  of  Reiss- 
ner,  and  its  external  boundary  is  the  ligamentum  cochleae.  A 
very  thin  membrane,  described  by  Corti  and  called  the  mem- 
brane of  Corti,  or  the  membrana  tcctoria,  extends  outward  from 
the  point  of  origin  of  Reissner's  membrane  and  the  upper  edge 
of  the  free  border  of  the  bony  lamina  spiralis  to  the  outer  wall 
of  the  cochlea.  The  organ  of  Corti  consists  of  two  rows  of  rod- 
like  bodies  and  of  several  rows  of  ciliated  cells  which  rest  on  the 
membrana  basilaris  and  are  covered  by  the  membrana  tectoria. 

The  two  rows  of  rod-like  cells  are  called  the  inner  and  outer  rods 
of  Corti,  and  are  slightly  separated  from  one  another  at  their 
bases.  This  intervening  space  is  called  the  zona  arcuata.  At 
their  apices  the  opposing  extremities  of  these  rods  meet  and 
form  a  continuous  arch,  which  covers  the  zona  arcuats.  A  verv 
minute  canal  is  thus  formed,  which  extends  throughout  the  whole 
length  of  the  cochlear  tube.  The  nerve  filaments  terminate 
chiefly  in  the  ciliated  cells. 

The  arterial  supply  of  the  labyrinth  consists  of  (1)  the  internal 
auditory,  a  branch  of  the  basilar;  (2)  some  branches  from  the 
occipital;  (3)  the  stylomastoid,  which  comes  from  the  posterior 
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auricular.  At  the  bottom  of  the  internal  auditory  canal  the 
artery  of  that  name  divides  into  the  vestibular  and  cochlear 
branches.  Numerous  small  vessels  that  have  their  origin  from 
the  cochlear  branch  pass  through  the  canals  in  the  modiolus,  and 
are  distributed  over  the  bony  and  membranous  spiral  laminae  in 
a  capillary  network.  The  vestibular  branch  breaks  up  in  the 
same  manner  and  is  distributed  to  the  membranous  labyrinth. 
The  veins  which  drain  the  vestibule,  the  semicircular  canals,  and 
the  cochlea  terminate  in  the  superior  petrosal  sinus. 

The  auditory  nerve  is  the  eighth  cranial,  which  was  formerly 
described  as  the  portio  mollis  of  the  seventh.  It  is  not  nearly  so 
dense  and  resistant  to  pressure  as  is  the  portio  dura,  and  therefore 
it  is  much  more  liable  to  injury  from  pressure  than  is  the  latter. 
Its  superficial  origin  is  at  the  lower  border  of  the  pons,  in  a  groove 
between  the  olivary  and  restiform  bodies.  There  are  two  deep 
origins,  both  within  the  medulla.  The  fibres  of  the  first  root 
come  from  a  ganglionic  nucleus  in  the  floor  of  the  fourth  ven- 
tricle. The  second  root  springs  from  a  special  large-celled 
ganglionic  nucleus  in  the  crus  cerebelli,  and  as  it  leaves  the 
medulla  it  develops  a  small  ganglion  resembling  those  of  the 
posterior  roots  of  the  spinal  nerves.  Both  roots  quickly  unite 
and  form  a  common  trunk  which  enters  the  internal  meatus  and 
there  again  divides  into  the  vestibular  and  cochlear  branches. 
The  first  of  these  bears  a  small  ganglion — intumescentia  gangli- 
jormis  Scarpa — and  sends  branches  to  the  ampullae  and  to  the 
utriculus  and  the  sacculus.  The  cochlear  branch  is  much  the 
larger  of  the  two,  and  after  sending  a  slender  branch  to  the  sep- 
tum membranaceum,  between  the  utriculus  aiid  the  sacculus 
and  to  the  macula  cribrosa,  it  appears  upon  the  first  turn  of  the 
lamina  spiralis,  and  supplies  this  structure  from  this  point  to  its 
termination  at  the  apex  of  the  cochlea. 

It  has  been  shown  that  a  number  of  the  fibres  of  the  auditory 
nerve  spring  from  a  group  of  motor  cells  in  the  bulb,  and,  more- 
over, that  these  fibres  are  to  be  traced  into  the  inferior  cerebellar 
peduncles.  The  belief  is  justified,  therefore,  that  in  addition  to 
the  sensory  fibres  of  the  auditory  nerve  there  are  others  that 
have  a  motor  function,  and  that  these  latter,  being  distributed  to 
the  ampullae  as  well  as  to  the  cerebellum,  may  serve  to  explain 
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the  renex  phenomena  of  disturbed  equilibrium  accompanying  irri- 
tation within  the  ampulla;  and  semicircular  canals. 

PHYSIOLOGY. — The  functional  value  of  the  auricle  as  a  collec- 
tive appendage  with  reference  to  the  sound  waves  is  probably  not 
very  great;  but,  nevertheless,  it  doubtless  has  some  influence  in 
directing  them  toward  the  meatus.  The  external  canal  conveys 
them  to  the  tympanic  membrane,  which  records  and  transmits 
them  to  the  chain  of  ossicles  with  which  it  is  in  such  intimate 
relationship.  This  sensitively  mobile  mechanism  carries  the  wave 
impressions  to  the  fluid  of  the  internal  ear  through  the  medium  of 
the  foot-plate  of  the  stapes. 

The  membrani  tympani  and  the  chain  of  ossicles  derive  their 
functional  importance  from  the  fact  that  sound  waves  passing 
directly  from  a  gaseous  (the  air)  to  a  fluid  medium  (the  peri- 
lymph) are  greatly  reduced  in  energy.  The  intervening  drum- 
membrane  and  ossicular  chain,  are,  however,  much  more  respon- 
sive to  the  waves,  and  through  these  the  vibrations  are  transferred 
to  the  inner  ear  fluid  without  any  appreciable  loss.  Their  further 
progress  toward  the  terminations  of  the  auditory  nerve  in  the 
organ  of  Corti  is  through  the  fluid  of  the  anterior  labyrinth. 
These  nerve-endings  are  thrown  into  movement,  and  the  result- 
ing sensations  are  conveyed  along  the  nerve  trunk  to  its  centre 
in  the  brain.  It  is  probably  the  function  of  the  cochlea  to  re- 
cord the  pitch  of  sounds,  each  delicate  shade  of  variation  affect- 
ing its  own  minute  portion  of  the  spiral  distribution  of  the  nerve. 

It  ia  scarcely  likely  that  the  secondary  tympanic  membrane — 
that  of  the  fenestra  rotunda — has  any  diiect  auditory  function. 
It  seems  more  probable  that  by  virtue  of  its  elasticity  it  pro- 
vides a  mechanical  means  of  protecting  the  delicate  structures 
contained  within  the  bony  labyrinth  from  any  abnormal  pressure 
to  which  they  may  be  subjected  hy  extraordinary  movements  of 
the  stapes. 

It  seems  reasonable  to  suppose  that  the  saccule,  being  the 
only  portion  of  the  labyrinth  to  be  found  in  invertebrates,  is 
intended  to  appreciate  merely  the  intensity  of  sounds. 

It  was  formerly  believed  that  the  semicircular  canals  constituted 
the  means  by  which  we  were  able  to  recognize  the  direction 
from  which  sounds  came  to  us.     This  theory-  has  been  gener- 
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ally  abandoned,  however,  for  we  have  become  aware  that  the 
appreciation  of  the  direction  from  which  a  sound  proceeds  is 
the  result  of  an  unconscious  comparison  of  its  relative  intensity 
in  the  two  ears;  consequently,  one  who  has  lost  the  hearing  of 
one  ear  is  quite  unable  to  locate  with  any  certainty  the  point 
whence  a  sound  comes. 

The  function  of  the  posterior  labyrinth,  comprising  the  utricle 
and  the  semicircular  canals,  is  now  almost  unanimously  believed 
to  be  that  of  sense  of  motion  with  an  associated  sense  of  equi- 
librium. The  mechanism  of  the  sensation  has  been  explained  as 
follows:  each  of  the  semicircular  canals  becomes  a  complete 
circle  by  reason  of  its  junction  with  the  saccule;  occupying  a 
position  of  prominence  in  each  circle  is  a  membranous  crest, 
which  bristles  with  nerve-endings;  lastly,  each  canal  is  filled 
with  fluid.  Now,  when  a  movement  of  the  body  is  made  in  the 
axis  of  one  of  these  circles,  the  fluid  within  it  remaining  stationary, 
the  effect  produced  will  be  that  of  a  current  in  the  opposite  direc- 
tion. This  current  acting  upon  the  crista  acustica  will  excite  its 
nerve  terminations,  and  so  give  us  the  sense  of  movement. 

The  fact  that  the  axes  of  the  three  canals  are  placed  at  right 
angles  to  one  other  accounts  for  the  infinite  variety  of  sensations 
regarding  movement  that  we  obtain. 


CHAPTER  XV. 

EXAMINATIONS  OP  THE  EAR. 

The  revolving  chair  for  the  patient  that  has  been  described  in 
connection  with  rhinological  and  throat  work  is  excellently  well 
adapted  to  the  examination  and  treatment  of  the  ear.  The  posi- 
tion of  the  patient  can  be  easily  and  quickly  changed  from  one 
side  to  the  other  without  his  leaving  the  chair,  nor  need  the  light 
be  moved.  The  same  head-mirror,  also,  will  prove  equally  satis- 
factory in  both  branches  of  work.  A  focal  distance  of  eight 
inches  will  be  neither  too  short  for  the  nose  and  throat  nor  too 
long  for  the  ear,  and  it  will  be  adjusted  and  managed  in  precisely 
the  same  way  in  either  case.  The  recommendation  by  some 
authors  that  the  mirror  be  adjusted  above  or  to  the  outer  side  of 
the  left  eye,  and  that  this  eye  should  look  under  or  around  its 
margin,  seems  entirely  without  reason.  There  can  be  no  better 
artificial  light  than  the  Welsbach  in  the  Mackenzie  condenser, 
and,  therefore,  for  the  inspection  of  the  ear  the  only  addition 
that  the  rhinologist  need  make  to  his  list  of  instruments  will  be 
a  nest  of  ear  specula.  Several  varieties  of  this  little  instrument 
are  offered  by  the  makers  under  the  names  of  Gruber,  Politzer, 
Wilde,  Toynbee,  and  Kramer.  That  designed  by  Gruber  pos- 
sesses all  the  advantages  of  the  others,  and  is  alone  in  having  its 
cross-section  oval  in  shape,  as  is  that  of  a  similar  section  of  the 
auditory  canal.  This  speculum  is  best  made  of  silver,  though  it 
can  also  be  had  in  hard  rubber,  and  the  examination  will  be  the 
more  satisfactory  with  the  silver  instrument  if  the  inside  of  its 
contracted  portion  is  highly  polished,  while  the  dilated  portion  is 
blackened  on  the  inside.  The  use  of  a  speculum  Is  rendered 
necessary  by  the  occasional  presence  of  an  abundant  growth  of 
hair  about  the  orifice  of  the  auditorv  canal,  and  also  by  the  an- 
gular  curvature  in  the  course  of  this  canal.     (Fig.  115.) 

In  order  that  we  mav  estimate  the  mobilitv  of  the  drum-mem- 
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brane  ana  discover  whether  or  not  it  is  bound  flown  by 
a  special  instrument  has  been  devised — Siegle's  pneumatic  oto- 
scope. This  consists  of  a  hard  rubber  speculum,  the  outer  or 
dilated  extremity  of  which  is  closed  by  an  obliquely  placed  thin 
disk  of  glass.  When  this  is  inserted  into  the  auditory  canal  it 
becomes,  owing  to  the  closure  of  its  outer  extremity,  an  air-tight 
chamber.  In  the  longer  side  of  its  wall  is  an  opening  which 
communicates,  by  ten  or  twelve  inches  of  rubber  tubing,  with  a 
•hat  is  very  much  better,  a  Delstanche 
or  ear-piece  attached  to  this  instrument 
can  be  unscrewed  and  different 
sizes  employed.  If  the  open  ex- 
tremity of  the  speculum  be  covered 
by  a  piece  of  thin  rubber  tubing  it 
uh  will  not  only  make  it  fit  the  canal 
^_J  ^J  O  ^^^^^^  more  accurately,  but  H  will  lessen 
Gruber  tar  speculum.  the  pain  or  discomfort  that  its  in- 

troduction may  occasion.  When  it 
is  snugly  within  the  canal  we  are  enabled  to  clearly  observe  the 
movements  communicated  to  the  drum-membrane  by  the  rarefac- 
tion or  condensation  of  the  air  in  the  canal  by  the  masseur. 
This  is  the  only  reliable  means  by  which  we  may  determine  with 
any  accuracy  the  degree  of  mobility  of  the  drumhead.  It  is  true 
that  both  the  Politzer  and  Valsalvan  methods  of  inflation,  if  per- 
formed while  the  physician  is  watching  the  membrane,  will  inform 
him  whether  or  not  it  is  movable;  but  the  extent  of  its  move 
ment  can  be  little  better  than  guessed  at  by  these  methods.  It 
need  scarcely  be  added  that  should  the  Eustachian  tube  be  im- 
pervious, the  Siegle  otoscope  becomes  our  sole  means  of  putting 
the  membrane  in  motion.     (Fig.  110.) 

In  the  examination  of  the  ear  it  is  highly  important  that  the 
employment  of  the- speculum  should  be  preceded  by  an  inspec- 
tion of  the  external  portion  of  the  ear — the  auricle,  the  orifice  of 
the  auditory  canal,  and  as  much  of  the  canal  itself  as  can  be  seen 
without  instrumental  aid.  We  can  discover  in  this  way  any 
inflammatory  redness  or  swelling  of  the  tissues,  the  presence  of 
furuncles,  eczema,  or  neoplasms,  or,  finally,  evidences  of  trauma- 
tism or  the  existence  of  malformations. 
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This  having  been  disposed  of  we  are  ready  to  introduce  the 
speculum  and  study  the  deeper  portion  of  the  canal.  In  order 
to  accomplish  this  most  easily  the  auricle  is  grasped  at  its  upper 
and  posterior  margin  and  drawn  sufficiently  upward  and  back- 
ward to  obliterate  the  curve  of  the  auditory  canal.  While  it  is 
held  in  this  way  the  speculum,  in  the  grasp  of  the  thumb  and 
index  finger,  is  carried  to  the  meatus  and  then  gently  propelled 
as  far  into  the  canal  as  possible  without  inflicting  pain.  Its  gen- 
eral direction  will  be  downward,  inward  and  forward,  or  more 


0«o« 

of  Dulatanche  attached.    (Biicon.) 

or  less  toward  the  patient's  nose.  The  speculum  should  be 
warmed  before  its  introduction,  and  when  it  has  entered  the 
canal  to  a  sufficient  depth  it  should  be  held  there  with  some  firm- 
ness to  overcome  its  tendency  to  slip  out.  The  beginner's  diffi- 
culties usually  arise  from  timidity.  He  either  fails  to  insert  the 
speculum  far  enough  to  obtain  a  view  of  the  tympanum,  or,  in 
the  effort  to  do  so,  he  hurts  the  patient  and  is  compelled  to  de- 
sist, because  of  his  attempts  to  push  or  pry  the  instrument  into 
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position  without  having  first  sufficiently  straightened  the  canal 
by  outward,  backward  traction  on  the  auricle.  When  the  light 
reflected  from  the  head-mirror  is  thrown  into  the  speculum  the 
student  may  have  some  difficulty  in  locating  the  drum-mem- 
brane, and  he  should  beware  of  mistaking  for  it  the  walls  of 
the  canal  which  may,  at  times,  resemble  somewhat  an  inflamed 
membrane  by  their  pinkish  coloration  and  their  smooth  and  shin- 
ing surface.  This  mistake  will  be  avoided  by  being  careful  to 
keep  the  speculum  directed  accurately  in  the  long  axis  of  the 
canal.  A  partial  or  complete  view  of  the  membrane  will  then 
be  had,  and  it  will  be  scarcely  possible  to  confuse  it  with  the 
adjacent  walls  of  the  canal. 

It  may  save  the  student  much  discouragement  if  he  be  assured 
beforehand  that  he  will  probably  have  to  examine  many  mem- 
branes before  his  eyes  will  acquire  the  power  to  detect  the  little 
inequalities  in  their  surface,  the  delicate  variations  of  color  and 
thickness,  and  to  interpret  the  meaning  of  each. 

At  the  entrance  of  the  cartilaginous  meatus  the  speculum  may 
encounter  a  more  or  less  luxuriant  growth  of  fine  hairs)  and 
beyond  this  it  is  not  unusual  to  find  a  film  of  cerumen  lining 
the  walls.  If  this  secretion  enters  the  speculum,  as  it  is  very  apt 
to  do,  its  lumen  will  be  narrowed  and  the  view  of  the  parts  be- 
yond proportionately  diminished.  When  possible  the  spec- 
ulum should  be  introduced  so  far  that  only  the  drum-membrane 
and  the  adjacent  walls  of  the  osseous  meatus  enter  the  field  of 
view.  The  skin  lining  this  portion  of  the  meatus  is  usually  of 
a  pale  or  delicate  pink  color. 

Although  the  color  of  the  normal  membrana  tympani  is  com- 
monly described  as  "pearly-gray,"  yet  the  fact  that  it  is  a  semi- 
transparent  membrane  will  account  for  numerous  modifications 
of  this  tint.  Alteration  of  the  contents  of  the  tympanum  or  of 
the  color  of  its  lining  mucous  membrane  will  materially  influ- 
ence that  of  the  drum-membrane.  Its  lustre  is  due  to  some 
special  quality  of  the  epithelium  covering  its  outer  surface,  and 
it  will  be  diminished  or  lost  should  the  epithelial  layer  be  moist- 
ened or  desquamated.  At  the  centre  of  the  membrane — the 
umbo — we  find  the  lower  extremity  of  the  handle  of  the  malleus, 
and  from  this  point  it  runs  upward  and  slightly  forward  to  with- 
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in  a  short  distance  of  the  margin  of  the  membrane.  It  ter- 
minates in  a  slightly  pointed  prominence — the  short  process — 
and  from  this  point  two  more  or  less  distinct  ridges  or  folds  of 
the  membrane  pass — the  one  forward,  the  other  backward — to 
its  periphery.  Between  and  above  these  folds  is  the  so-called 
ShrapneWs  membrane  or  membrana  flaccida.  The  median  or 
fibrous  layer  of  the  tympanic  membrane  is  missing  from  this 
portion,  and,  therefore,  it  is  peculiarly  susceptible  to  perforation. 

The  boundaries  of  this  upper  part  of  the  membrane  are  not 
at  all  distinct,  and  the  point  at  which  it  meets  the  wall  of  the 
meatus,  owing  to  the  obtuse  angle  of  their  union,  can  seldom  be 
accurately  defined.  Any  unusal  retraction  of  the  membrane 
will  bring  the  short  process  of  the  malleus  as  well  as  the  folds 
radiating  from  it  into  greater  prominence. 

For  purposes  of   clinical    record    and    de-  Fio.  117. 

scription,  that  portion  of  the  tympanic  mem- 
brane below  the  membrana  flaccida  has  been 
divided  into  quadrants.  These  are  shown  in 
Fig.  117. 

The  cone  or  pyramid  of  light  is  seen  in  the 
antero-inferior    quadrant    of    the   membrane 
Its  apex  is  at  the  tip  of  the  handle  of  the 
malleus,  and,  passing  from  this   point  downward  and  slightly 
forward,  its  base  rests  upon  the  periphery  of  the  membrane. 

This  bright  triangle  is  the  result  of  the  crossing  of  the  rays  of 
light  reflected  from  the  curved  surface  of  the  membrane,  and, 
therefore,  any  alteration  in  the  degree  of  curvature  of  the  mem- 
brane will  be  indicated  by  a  proportionate  alteration  of  the 
dimensions  and  brilliance  of  this  pyramid.  In  the  event  of  any 
marked  retraction  of  the  membrane  the  base  of  the  triangle  will 
recede  from  the  periphery  towTard  the  centre,  and  in  extreme 
degrees  of  retraction  it  will  be  almost  entirely  abolished.  It  will 
be  readily  inferred  from  this  that  any  departure  from  the  normal 
appearance  of  this  bright  spot  will  have  its  diagnostic  significance. 
In  this  connection  it  may  be  noted  that  in  quite  a  number  of  in- 
stances the  curvature  of  the  auditory  canal  is  so  great  that  the 
antero-inferior  margin  of  the  membrana  cannot  be  seen. 

The  condition  of  the  auditory  canal  and  drumb&"l   ^»ving 
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been  ascertained,  the  next  step  in  the  examination  should  be  a 
thorough  investigation  of  the  nasal  and  postnasal  cavities  and  the 
faucial  region.  When  we  recall  the  enormous  percentage  of  ear 
affections  that  have  their  origin  in  disease  of  the  nose  and  throat, 
there  will  be  no  need  to  emphasize  the  importance  of  this  part 
of  our  examination.  The  methods  by  which  these  cavities  are 
examined  have  already  been  sufficiently  described,  and  there  is 
only  occasion  now  to  refer  to  those  affections  of  the  nose  and 
throat  that  are  most  frequently  provocative  of  disturbance  of  the 
Eustachian  tube  and  middle  ear. 

Whatever  its  cause  may  be,  whether  local  or  systemic,  the  oc- 
currence of  an  acute  or  chronic  inflammation  of  the  nasal  and 
nasopharyngeal  mucous  membrane  is  liable  to  lead  to  a  similar 
process  in  the  tubal  and  tympanic  mucous  membrane.  The  most 
powerful  predisposing  cause  of  acute  attacks  is  the  presence  of  a 
chronic  catarrhal  inflammation,  and  this  should  be  recognized 
and  due  consideration  given  it.  Much  weight  will  attach  to  any 
obstructive  element  within  the  nasal  fossa.  Appreciating  the 
fact  that  the  physiological  termination  of  the  Eustachian  tube  is 
at  the  anterior  nares  rather  than  in  the  nasopharynx,  we  realize 
that  any  obstruction  of  the  respiratory  portion  of  the  nose  is 
equivalent  to  an  obstruction  of  the  tube  itself.  Mucous  polyps, 
hypertrophied  inferior  turbinates,  and  various  septal  deformities 
will,  therefore,  directly  affect  the  middle  ear  by  interfering  with 
its  ventilation,  and  so  by  occasioning  a  partial  vacuum  within  it 
will  favor  a  persistent  hyperemia  of  its  mucous  lining. 

There  is  no  more  frequent  cause  of  ear  troubles  in  children 
than  the  presence  of  adenoid  vegetations  in  the  nasopharynx. 
These  are  not  only  responsible  for  much  pernicious  catarrhal 
activity  in  this  space  which  almost  inevitably  extends  to  the  tubes, 
but  also,  when  of  considerable  size,  they  directly  obstruct  the  tubal 
openings  and  cripple  their  ventilating  and  drainage  functions. 

Likewise  the  faucial  tonsils  when  they  are  the  seat  of  marked 
hypertrophy,  will  hamper  the  freedom  of  movement  of  the  soft 
palate  and  interfere  with  the  delicate  action  upon  the  Eustachian 
tubes  of  its  levator  and  tensor  muscles. 

Examination  of  the  Eustachian  Tube  and  Tympanum. — It  is 
essential  for  us   to   acquaint  ourselves  in   every  case   with  the 


VALSALVA'S  METHOH  OF  EXAMINATION. 


357 


degree  of  permeability  of  the  Eustachian  tube.  We  have  at 
our  disposal  three  methods  by  which  this  knowledge  may  be 
gained.  Each  of  them  contemplates  the  inflation  of  the  middle 
ear  with  air,  and  they  will  be  described  in  the  order  in  which 
they  are  usually  resorted  to.  In  conjunction  with  them  an 
auscultation  or  diagnostic  tube  is  used,  one  end  of  which  is  in- 
serted into  the  ear  of  the  patient  and  the  other  into  that  of  the 
aurist.  This  tube  consists  of  a  yard  of  black  rubber  tubing  with 
two  end-pieces,  that  for  the  examiner's  ear  being  white,  while 
the  other  is  black.  By  means  of  this  tube  the  sounds  produced 
in  the  Eustachian  tube  and  the  middle  ear  by  the  forcible 
entrance  of  air  into  them  are  conveyed  to  the  ear  of  the  examiner, 
and  are  interpreted  by  him  as  indicating  one  of  a  number  of 
possible  pathological  conditions.  For  instance,  while  the  infla- 
tion of  the  norma!  tympanum  will  be  accompanied  by  nothing 
more  than  a  dull  click,  a  whistling  or  hissing  sound  will  an- 
nounce the  existence  of  a  perforation  in  the  drumhead,  and  a 
moist,  bubbling  sound  will  apprise  us  of  the  presence  of  fluid  in 
the  tympanum.  Other  sounds  slightly  varying  from  these  may 
be  heard  at  times,  but  it  is  only  an  uncommonly  keen  and 
skilled  ear  that  can  draw  reliable  diagnostic  distinctions  from 
such  slight  variations. 

The  ventilation  of  the  normal  ear  is  secured  fey  the  dilatation 
of  the  Eustachian  tube  with  each  act  of  swallowing,  and  an  equal 
air  pressure  is  thus  maintained  upon  either  side  of  the  tympanic 
membrane.  Artificial  inflation  may  be  accomplished  in  the  fol- 
lowing three  ways: 

Valsalva's  Method. — This  may  be  successfully  employed  in  the 
lesser  degrees  of  Eustachian  obstruction — those  which  may  be 
overcome  by  the  application  of  a  moderate  amount  of  force.  The 
patient  closes  his  nostrils  with  his  thumb  and  index  finger,  closes 
also  his  mouth,  and  then  blows  out  his  cheeks,  and  at  the  same 
time  swallows.  If  the  distention  of  the  cheeks  and  the  act  of 
swallowing  are  simultaneous,  forcible  blowing  is  usually  entirely 
unnecessary,    and    tl  urged    against  this 

procedure — that  it   ;■■■  il!  imi  be 

justified.     Very  little,  if  anj  >-ili'd  I'm-  the 

satisfactory    earryjj^^H 
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patient  inflates  his  middle  ear  in  this  way  the  surgeon  illuminates 
the  drum-membrane  through  the  speculum  and  assures  himself 
at  the  same  moment  of  its  mobility  and  of  the  patency  of  the  tube. 
The  daily  employment  of  this  means  of  inflating  the  ears 
should  not  be  carelessly  recommended  to  patients,  for  they  are 
too  often  disposed  to  use  too  much  force,  and  this  will  lead  in 
time  to  overstretching  of  the  ossicular  ligaments  and  to  a  conse- 
quently relaxed  condition  of  the  tympanic  membrane. 

Politzer's  Method. — The  amount  of  force  employed  in  this 
method  can  be  proportioned  pretty  closely  to  the  degree  of  ob- 

Fio.  us.  struction     encountered    in    the 

tubes.  The  mechanism  involved 
in  its  successful  application  in- 
cludes the  elevation  of  the  soft 
palate,  thus  shutting  off  the 
postnasal  space  from  the  lower 
pharynx,  the  simultaneous  dila- 
tation of  the  Eustachian  orifices 
in  the  nasopharynx,  and  the  dis- 
charge at  this  moment  through 
the  nasal  fossa  of  a  column  of  air 
which,  entering  the  gaping  tube, 
passes  through  it  to  the  middle 
ear.  The  apparatus  used  consists 
of  a  rubber  bulb  of  six  or  eight 
Politzer's  method.  ounce  capacity  to  the  nozzle  of 

which  is  attached  a  rubber  tube  from  two  to  six  inches  in  length, 
fitted  at  its  distal  extremity  with  a  hard  rubber,  wooden,  or  glass 
nose-piece.  The  size  and  shape  of  the  latter  vary  according 
to  the  fancy  of  the  surgeon.  The  bag  is  sometimes  made  with 
an  opening  in  its  side,  in  order  that  it  may  be  refilled  with  air 
without  removing  the  tube  from  the  nose.     (Fig.  118.) 

In  applying  this  method  the  patient  is  given  a  sip  of  water  to 
facilitate  the  act  of  swallowing,  and  is  told  to  retain  it  in  the  mouth 
for  a  moment.  The  operator  quickly  introduces  the  tube  into 
the  nose,  closes  both  nostrils  by  compressing  them  between 
the  thumb  and  index  finger  of  his  disengaged  hand,  and  then, 
telling  the  patient  to  swallow,  he  expels  the  air  from  the  bag  tb^ 
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instant  the  larynx  is  seen  to  rise.  If  the  bag  has  no  valve  in  its 
side  it  is  desirable  to  remove  the  tube  from  the  nose  before  per- 
mitting it  to  refill,  in  order  that  there  may  be  no  suction  of  nasal 
secretion  into  the  tube. 

This  is  the  original  method  of  Politzer,  but  it  may  be  some- 
what modified  at  times.  Politzer  himself,  on  occasions,  instead 
of  invoking  the  act  of  deglutition,  permits  the  patient  to  inspire 
through  the  nearly  closed  lips  while  he  propels  the  air  from  the 
bag  into  the  nasopharynx.  The  soft  palate  is  retracted  and  the 
Eustachian  orifices  opened  equally  well  by  this  device.  Another 
modification,  proposed  by  Gruber,  is  that  the  patient,  instead  of 
swallowing  water,  shall  pronounce  with  somewhat  exaggerated 
distinctness  the  word  "hick"  or  "hock"  at  the  moment  the  oper- 
ator forces  the  air  into  the  nose.  It  is  quite  often  advisable  in 
our  younger  or  more  nervous  patients,  to  prepare  them  by  a  few 
words  of  explanation  for  what  is  about  to  happen,  in  order  that 
they  may  not  be  severely  startled  by  the  suddenness  or  the  ex- 
plosive noise  with  which  the  air  is  apt  to  enter  the  ear. 

In  inflating  a  tympanum  in  which  fluid  is  known  or  suspected 
to  be  present,  its  escape  will  be  favored  if  the  patient's  head  is 
thrown  a  little  forward  and  inclined  to  the  opposite  side.  In 
cases  of  purulent  otitis  with  perforation  of  the  tympanic  mem- 
brane Politzerization  has  been  condemned  by  some  otolgists  on 
the  ground  that  the  secretion  may  be  driven  into  the  mastoid 
cells.  Unless  the  perforation  is  extremely  minute,  however,  such 
a  result  is  highly  improbable. 

Where  the  Eustachian  obstruction  is  due  to  acute  catarrhal 
swelling  of  recent  origin,  the  hyperemia  and  hypersecretion 
within  the  middle  ear  that  quickly  follow  upon  the  lowering  of 
the  air  pressure  are  usually  promptly  relieved  and  perhaps  arrested, 
by  restoring  the  balance  between  the  inner  and  outer  air  by  the 
Politzer  method  of  inflation. 

It  may  not  be  needless  to  direct  the  attention  of  the  student 
to  the  fact  that  one  fa  h"e  of  this  method  becomes  at  times  a 
disadvantage* jdJHtfj]f  ""t  one  but  both  ears  that  are 

affected  ta^^^^^l  repetition  of  the  inflation  of 

one  ear  "*eriod  of  time,  the  other 

being  »  be  preferred  to  that  of 
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the  Politzer  bag.  The  disturbing  effect  of  the  inflation  upon  the 
normal  ear  can  be  greatly  diminished',  however,  by  directing  the 
patient  to  firmly  press  the  tragus  into  the  meatus  of  that  side. 
By  doing  this  the  tympanic  membrane  is  supported  by  the  resist- 
ing column  of  air  that  is  thus  inclosed  in  the  canal.  The  pro- 
tection afforded  in  this  way  may  be  still  further  increased  by 
tilting  the  head  to  the  side  opposite  to  that  of  the  affected  ear. 

Catheterization. — In  this  procedure  a  catheter  is  carried  back 
through  the  nasal  fossa  into  the  postnasal  space,  its  tip  inserted 
into  the  Eustachian  orifice,  and  the  air  from  the  Politzer  bag 
driven  through  it  into  the  tympanum.     (Fig.  119.) 

Fig.  119. 


Eustachian  catheter. 

The  catheter  may  be  of  silver  or  of  hard  rubber,  is  from  four  and 
a  half  to  six  inches  in  length,  and  is  curved  at  its  distal  extremity. 
To  the  handle  is  attached  a  small  ring  or  button  which  is  on  the 
same  side  and  in  the  same  plane  as  the  circle  of  which  the  curve 
at  the  tip  is  an  arc.  This  little  appendage  gives  the  surgeon 
precise  information  as  to  the  position  of  the  beak  of  the  cathe- 
ter when  it  is  in  the  nasopharyngeal  cavity.  These  catheters  are 
to  be  had  in  sets  of  three  or  four  sizes,  adapted  to  different 
ages,  and  the  possibility  of  inflicting  pain  or  injury  by  their 
introduction  is  much  diminished  if  the  beak  is  given  a  probe 
point.  As  usually  made,  the  beak  has  an  abrupt,  almost  sharp 
margin,  and  in  any  but  the  gentlest  and  most  skilful  hand  is  apt 
to  wound  the  mucous  membrane  and  give  rise  to  the  possibility 
of  a  cellular  tissue  emphysema. 

Method  of  Introduction. — Nothing  more  clearly  denotes  the 
skilled  otologist  than  the  manner  in  which  he  handles  the  Eus- 
tachian catheter.  Even  in  the  lightest  hand  the  passage  of 
this  instrument  through  the  nasal  fossa  is  apt  to  be  exceedingly 
disagreeable  to  the  average  patient.  If  the  fossa  be  of  less  than 
normal  capacity  and  its  mucous  membrane  hypersensitive,  there 
will  even  be  more  or  less  accompanying  pain,  and  it  need  scarcely 
be  urged,  therefore,  that  no  measure  should  be  neglected  that 
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can  lessen  the  patient's  discomfort  or  suffering.  I  think  tlie  pre- 
liminary application  of  a  2  per  cent,  solution  of  cocaine  should 
be  a  matter  of  routine.  The  cotton-carrier  offers  the  best  means 
for  its  application,  and  it  may  be  limited  to  the  floor  of  the  nose, 
the  inferior  turbinate,  and  the  Eustachian  orifice.  The  latter 
point  may  lie  reached  by  giving  the  tip  of  the  applicator  a  curve 
corresponding  to  that  of  the  catheter.  This  eocainization  of  the 
lower  meatus  is  of  course  preceded  by  a  thorough  spraying  of 
the  nose  and  the  removal  of  any  secretion  that  it  may  contain. 
The  passage  of  the  catheter  will  be  further  facilitated  if  it  he 
lubricated  with  an  ointment  of  some  kind,  preferably  one  of  anti- 
septic nature.  The  fingers  of  the  surgeon's  left  hand  are  now 
placed  upon  the  patient's  forehead  and  the  tip  of  his  nose  raised 
by  the  thumb  placed  beneath  it.  The  catheter  is  held  almost  ver- 
tically in  the  right  hand,  and  its  beak  is  carried  through  the  vesti- 
bule and  placed  upon  the  floor  of  the  nose.  As  it  is  passed  back- 
ward in  constant  contact  with  the  floor  the  handle  is  quickly  raised 
until  the  instrument  is  horizontal.  Almost  no  appreciable  force 
should  be  used  in  its  propulsion.  When  the  tip  reaches  the 
downward  curving  surface  of  the  soft  palate  and  slips  from  it  into 
the  post-nasal  space  the  surgeon  has  the  choice  of  two  or  three 
methods  of  finding  the  Eustachian  orifice.  By  the  first  of  these 
the  curved  extremitv  is  sent  all  the  way  hack  to  the  pharyngeal 
wall.  It  is  then  turned  outward  until  almost  horizontal  and  drawn 
a  little  forward.  It  will  now  occupy  the  fossa  of  Rosenmuller, 
anil  a  little  further  retraction  will  bring  it  in  contact  with  the  pro- 
jecting posterior  lip  of  the  tubal  opening.  Permitting  it  to  droop 
a  trifle  will  enable  it  to  clear  this  prominence,  and  then  if  it  be 
immediately  turned  outward  and  upward  again  until  the  metal 
ring  attached  to  the  handle  of  the  catheter  points  toward  the 
outer  canthus  of  the  eye  of  the  same  side  the  beak  will  enter 
the  cup-shaped  orifice  of  the  tube.  According  to  Pulitzer,  this 
direction  of  the  beak  will  correspond,  as  a  rule,  with  the  axis  of 
the  tube.  A  second  method  is  based  upon  the  anatomical  fact 
that  the  posterior  border  of  the  vomer  at  the  level  of  the  nasal 
floor  just  meets  a  line  drawn  from  one  Eustachian  opening  to  the 
other.     If,  therefore,  the  curved  end  of  the  c  "fter  reach- 

ing the  nasopharynx,  be  turned  inward  until  'nd  be 


then  withdrawn,  it  will  be  arrested  by  the  septal  border  imme- 
diately opposite,  the  tubal  orifice.  It  is  but  necessary  now  that 
the  beak  shall  be  swept  downward  and"  outward  until  it  points 
in  the  direction  mentioned  in  the  first  method,  in  order  that  it 
may  enter  the  tube.  A  third  and  last  device  directs  that  the 
catheter,  having  entered  the  nasopharynx,  shall  be  withdrawn 
with  some   little   downward   pressure   until    its   curve   impinge* 


Inner  view  of  the  tight  half  of  the  head.  antMioF-pMterior  Motion.  (Gruber.) 
a,  Superior  turbinated  hone.  ?».  Middle  turbinated  bone.  ».  Inferior  turblnuled 
bone.  B.  Bosenmullt'r'H  fimsa.  bounded  in  front  by  the  c:Lrtilaj(inouslipof  the 
tubejfn  [runt  of  the  latter  is  the  pharynueal  openine  «f  the  Eustachian  tube.  In 
which  the  catheter  k  is  placed. 

upon  the  resisting  border  of  the  hard  palate.     If  the  beak  be  now 
turned  outward  and  upward  it  will  be  just  in  front  of  the  opening 
of  the  tube,  into  which  it  may  be  inserted  by  a  slight  backward 
movement.    (Fig.   120.) 
The  obstacles  that  may  make  the  passing  of  the  catheter  a 
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matter  of  some  difficulty  consist  of  various  deformities  of  or 
cartilaginous  or  bony  projections  from  the  septum,  hypertrophy 
of  the  lower  turbinates,  the  presence  of  synechia  in  the  lower 
meatus,  or  of  mucous  polypi.  The  preliminary  removal  of  any 
of  these  nasal  obstructions  is,  however,  essential  to  the  successful 
treatment  of  any  aural  disturbance,  and  with  a  fairly  clear  nasal 
fossa  Eustachian  catheterization  requires  no  more  than  a  little 
practice  to  be  quickly  and  easily  performed.  Here,  again,  how- 
ever, it  will  be  both  considerate  and  advisable  for  the  surgeon  to 
precede  the  first  performance  of  the  operation  upon  any  patient 
by  telling  him  what  he  is  about  to  attempt  to  do.  If  the  latter's 
fears  are  allayed  in  this  way  success  will  be  greatly  favored  by 
the  absence  on  his  part  of  any  resistance  or  nervous  movements. 
When  the  beak  of  the  catheter  has  been  lodged  in  the  tubal  ori- 
fice its  shaft  is  transferred  from  the  right  hand  to  the  thumb  and 
index  finger  of  the  left,  and  it  is  steadied  and  retained  in  position 
by  the  placing  of  the  other  fingers  of  the  left  hand  upon  the 
patient's  nose.  Clamps  and  other  mechanical  aids  for  this  pur- 
pose are  rarely,  if  ever,  needed.  We  are  now  ready  to  inflate  the 
middle  ear,  and  the  Politzer  bag  affords  us  the  means  for  doing 
this.  It  is  usually  advised  that  the  hard  rubber  nozzle  of  the  bag 
shall  accurately  fit  the  socket  in  the  handle  of  the  catheter.  If 
made  in  this  way,  however,  it  is  not  at  all  infrequent  for  them 
to  become  pretty  firmly  locked,  and  the  force  required  for  their 
separation  is  apt  to  displace  the  tip  of  the  catheter  and  possibly 
inflict  some  pain  upon  the  patient.  It  is  much  better,  I  think, 
for  the  nozzle  of  the  bag  to  have  a  rounded  or  bulbous  tip.  The 
amount  of  air  that  this  will  permit  to  escape  at  its  junction  with 
the  catheter  is  quite  insignificant,  and  will  be  more  than  compen- 
sated for  by  the  avoidance  of  the  accident  just  described. 

Inflation  by  means  of  the  catheter  has  several  advantages  over 
Politzerization.  In  the  first  place,  it  is  more  direct,  and  the 
greater  amount  of  force  that  we  are  enabled  to  exert  through  it 
will  frequently  make  it  succeed  where  the  Politzer  method  would 
fail.  Again,  if  but  one  ear  requires  treatment  the  drum-mem- 
brane of  the  other  will  be  protected  from  the  effects  of  the  fre- 
quent inflation  that  may  be  necessary.  F»  "  Bl  ■*  degree  of 
force  used  can  be  more  accurately  propoi  istance 
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through  the  medium  of  the  catheter  than  by  the  method  of  Po- 
litzer.  The  force  used,  by  the  way,  should  always  be  slight 
at  first  and  only  gradually  increased.  By  observing  this  pre- 
caution we  will  avoid  a  possible  rupture  of  an  atrophied  mem- 
brane. 

It  is  often  advised  that  in  the  event  of  impassable  obstruction 
of  one  nasal  fossa  the  corresponding  Eustachian  tube  shall  be 
catheterized  through  the  other  fossa,  a  catheter  with  a  somewhat 
-sharper  curve  being  employed.  If,  however,  there  is  anything 
in  the  belief  that  nasal  obstruction  is  largely  responsible  for  path- 
ological conditions  of  the  ear  (and  who,  at  this  day,  doubts  it?) 
the  very  first  step  in  the  treatment  of  such  conditions  should  be 
the  restoration  of  the  nose  to  a  normal  state  of  patency.  Before 
this  is  done,  catheterization,  except  for  purposes  of  diagnosis, 
can  be  of  but  very  little  value. 

It  need  scarcely  be  added  that  the  diagnostic  tube  should  be 
used  in  conjunction  with  the  catheter,  as  it  is  with  the  method 
of  Politzer,  in  order  that  we  may  be  certain  whether  or  not  air 
has  entered  the  middle  ear.  The  mere  statement  of  the  patient  is 
seldom  entirely  trustworthy. 

Measurement  of  the  Hearing  Power. — The  perception  of  sounds 
by  the  auditory  nerve  is  the  result  of  the  conduction  of  the  sound 
waves  by  way  of  the  external  auditory  canal  to  the  tympanic 
membrane,  and  of  the  communication  of  the  ensuing  vibrations 
of  the  chain  of  ossicles,  through  the  foot-plate  of  the  stapes,  to  the 
labyrinthine  fluids.  The  following  of  this  route  is  known  as 
aerial  conduction  of  sound.  The  percipient  apparatus  may  also 
be  aroused  by  means  of  the  vibrations  that  sound  is  capable  of 
exciting  in  the  bones  of  the  cranium  or  face.  Hearing  through 
this  medium  is  known  as  bone  conduction  of  sound. 

No  diagnosis  of  disease  of  either  the  conducting  or  perceptive 
portions  of  the  ear  can  be  complete,  without  an  intelligent  appli- 
cation of  the  various  acoustic  tests  and  a  clear  comprehension  of 
the  results  that  they  give.  This  very  great  importance  arises 
from  the  fact  that  they  not  only  inform  us  of  the  particular  por- 
tion of  the  ear  affected,  but  that  they  enable  us  to  closely  follow 
the  course  of  the  disease  and  help  us  to  a  timely  decision  as  to 
the  value  or  futility  of  the  treatment  employed. 
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O!  the  simpler  yet  somewhat  cruder  tests  of  the  hearing  power 
the  watch  is  probably  the  most  often  resorted  lo.  It  cannot 
have  a  wide  applicability,  however,  because  the  watch  affords  but 
two  notes,  and  these  are  not  only  of  poor  quality,  but  they  vary 
greatly  as  regards  both  intensity  and  pitch. 

For  this  test  it  is  well  to  have  two  watches,  the  one  having  a 
tick  of  higher  pitch  and  intensity  than  the  other.  The  average 
distance  at  which  they  are  heard  by  several  normal  e;irs  is  lirst 
carefully  measured,  and  this  distance  becomes  the  denominator 
of  a  fraction  which  subsequently  serves  to  record  the  hearing  of 
defective  ears.  In  applying  the  test  the  meatus  of  the  ear  oppo- 
site to  the  one  to  be  examined  is  stopped  with  the  moistened 
finger,  and  then  the  watch,  starting  from  the  point  at  which  it  is 
normally  heard  is  gradually  carried  toward  the  ear  until  its  tick 
is  unmistakably  perceived  by  the  patient.  This  distance  is 
measured,  and  then  becomes  the  numerator  of  the  fraction  by 
which  the  hearing  is  recorded.  For  instance  if  the  ear  hears  a 
rifiy-fiHir-iucli  watch  at  eight  inches  the  result  is  expressed  by  the 
fraction  -^j.    The  patient's  eyes  should  be  closed  during  the  test. 

In  order  to  overcome  the  inaccuracies  of  the  watch-test 
Politxer  devised  the  acoumeter.  The  principal  features  of  this 
instrument  are  a  steel  cylinder,  US  mm.  long  and  4)  mm.  in 
diameter,  above  which  is  suspended  a  percussion  hammer,  which 
always  falls  from  the  same  height  and  produces  the  same  note 
— c".  The  advantage  claimed  for  this  instrument  by  the 
inventor  is  that  the  note,  being  of  invariable  pitch  and  intensity, 
affords  us  a  standard  unit  of  measurement  for  the  hearing. 
A  disadvantage  of  some  consequence,  however,  is  that  the  dis- 
tance at  which  its  note  is  heard  by  the  normal  ear  is  forty-five 
feet,  so  that,  except  in  cases  of  marked  deafness,  the  watch, 
although  inaccurate,  is  much  more  convenient. 

The  various  phonic  voice  tests,  in  spite  of  all  possible  precau- 
tions, are  not  to  be  depended  upon.     The  whisper,  however  faint 
or  loud,  produced  by  the  "reserve  air" — that  which  remaias  after 
ordinary  tidal  expiration — is  much  less  variable  than    (In-   mi 
and,  therefore,  much  more  precise  in  the  information  it 
The  test-words  employed  should  lie  well  adapted  to  the  1 
and  are  to  be  repeated  by  the  patient.     It  may  not  !>■ 
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ous  to  caution  the  student  that  either  the  patient's  eyes  snould  be 
closed  or  his  face  turned  from  the  speaker,  in  order  that  he  may 
not  observe  the  movements  of  the  latter's  lips. 

The  average  normal  ear  is  capable  of  perceiving  sounds  corres- 
ponding to  vibrations  ranging  in  number  from  15  to  40,960  per 
second.  These  limits,  however,  may  vary  somewhat  in  different 
individuals,  even  in  the  absence  of  disease.  For  testing  the 
hearing  within  these  limits  the  aural  surgeon  should  be  provided 
with  a  series  of  tuning-forks  and  a  Galton  whistle.  For  all 
ordinary  purposes  three  forks  will  probably  prove  quite  suffi- 
cient. Those  of  most  general  utility  would  be  A-213,  0-512, 
C«-2048.  The  fact  that  in  cases  of  incipient  catarrhal  deafness 
the  hearing  for  the  lower-tuned  forks  is  first  lost  will  make  an 
A-53  fork  a  frequently  useful  addition  to  the  above  set.  This 
note  should  be  distinct  to  any  normal  ear,  and  its  early  loss  would 
have,  therefore,  decided  diagnostic  significance.  In  examples  of 
labyrinthine  disease,  on  the  contrary,  it  is  the  higher-toned  forks 
that  first  become  inaudible.  It  is  essential  that  some  means  be 
taken  to  suppress  the  overtones  in  these  instruments,  and  for  this 
purpose  clamps  are  usually  attached  to  their  extremities  (Fig.121). 

As  has  just  been  intimated,  the  chief  value  of  the  tuning-fork 
as  an  instrument  of  diagnosis  is  in  the  differentiation  of  disease 
of  the  middle  from  that  of  the  internal  ear.  Sound  reaching  it  by 
aerial  conduction  is  perceived  more  distinctly  and  loudly  by  the 
normal  ear  than  when  the  same  sound  is  communicated  to  it 
through  the  bone.  Again,  if  the  external  meatus  of  one  side  be 
closed,  the  sound  of  the  tuning-fork  placed  against  the  mastoid 
process  or  upon  the  top  of  the  head  will  be  intensified  in  and 
heard  for  a  longer  time  by  the  closed  ear.  This  statement 
applies  with  equal  force  to  an  ear  the  external  or  middle  por- 
tions of  which  are  affected  by  disease.  The  value  of  this  clin- 
ical fact  lies  in  its  diagnostic  application  to  any  case  of  deafness, 
for  if  the  fork  be  heard  in  the  affected  ear  better  by  air  than  by 
bone  conduction  we  are  justified  in  concluding  that  it  is  in  the 
perceptive  and  not  the  conducting  apparatus  of  the  organ  that 
the  disease  is  located. 

In  deafness  due  to  labyrinthine  disease  it  is  the  forks  of  higher 
pitch  that  first  become  inaudible,  and  it  is  these,  therefore,  th#>* 


MEASUREMENT  OF  THE  HEARING  POWER.  367 

are  best  adapted  to  the  testing  of  this  portion  of  the  ear.  Even 
better  than  these  forks,  however,  is  the  Gal  ton  whistle  or  the 
Konig  rods.  These  latter  instruments  have  a  far  higher  range  of 
tone.  The  first  is  a  cylindrical  whistle,  the  note  of  which  can  be 
altered  by  means  of  a  screw  arrangement,  the  change  of  pitch 
being  denoted  by  the  numbers  of  a  scale  that  is  imprinted  up- 
on the  instrument.  Its  compass  extends  over  more  than  the 
Fro.  in.  Fro.  131. 


Fork  with  clamps  to  control  overtones.  Qalton  whistle, 

three  highest  octaves — in  vibrations  from  about  4000  to  80,000 
per  second.  (Fig.  122.)  The  Konig  rods  consist  of  a  series  of 
steel  rods  or  cylinders,  the  graduated  lengths  of  which  give  them 
a  tone-range  of  from  20,000  to  80,000  vibrations  in  the  second. 

Rinn6'a  teat  consists  in  determining,  by  means  of  the  tuning- 
fork,  the  comparative  conducting  power  of  the  air  and  of  bone, 
and  iuferentially,  the  comparative  integrity  of  the  conducting  and 
of  the  percipient  portions  of  the  ear.  The  vibrating  fork  is  first 
placed  upon  any  point  in  the  middle  line  of  the  head  and  kept 
there  until  its  tone  becomes  inaudible.  If  without  being  re- 
struck,  it  should  then  be  carried  close  to  the  meatus  and  its 
sound  again  becomes  distinct,  we  may  conclude  that  the  conduct- 
ing apparatus  Is  normal.  If  the  reverse  be  true — that  is,  if  the 
▼fln*  '  '  held  before  the  ear  until  its  sound  dies  away 
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and  its  transference  to  the  vertex  again  makes  its  audible — the 
conclusion  is  inevitable  that  there  is  some  more  or  less  serious 
derangement  of  the  sound-conducting  apparatus.  The  first  of 
these  results  is  termed  the  positive  Rinn£  test,  while  its  reverse 
is  known  as  the  negative. 

In  applying  this  and  the  following  test  it  is  important  to  re- 
member that  the  ability  of  bone  to  transmit  sound  to  the  ear  is 
very  much  diminished  in  old  age.  This  senile  loss  of  conduct- 
ing power  is  so  great  that,  according  to  Politzer,  the  instances  are 
rare  in  which,  after  the  sixtieth  year,  a  low-ticking  watch  can 
be  heard  through  the  cranial  bones. 

The  negative  Rinn£  test  will  evidently  be  of  most  value  in  the 
recognition  of  those  cases  of  marked  deafness  due  to  affections  of 
the  external  and  middle  portions  of  the  ear.  Its  diagnostic  sig- 
nificance is  clearly  apparent  in  such  cases  unless  there  happens 
to  be  some  coincident  involvement  of  the  labyrinth. 

In  the  milder  degrees  of  middle-ear  deafness  Weber's  test  is 
apt  to  give  us  more  accurate  information.  This  test  prescribes 
that  a  vibrating  fork,' usually  one  of  512  v.  s.,  shall  be  placed  upon 
some  point  or  series  of  points  in  the  middle  cranial  line  and  that 
it  be  observed  whether  conduction  through  the  bone  is  better 
on  one  side  than  on  the  other.  If  care  be  taken  by  repeating  the 
test  some  several  times  in  case  of  doubt,  it  will  usually  be  suc- 
cessful in  lateralizing  the  sound  to  the  worse  ear  in  obstruc- 
tive and  to  the  better  ear  in  perceptive  disease.  Uncertainty  with 
one  fork  may  often  be  dispelled  by  trying  one  or  more  others  of 
higher  or  lower  pitch. 

By  the  foregoing  methods  we  are  generally  able  to  at  least 
localize  the  seat  of  disease;  but  we  can  do  more  than  this,  and 
measure  with  a  sufficient  amount  of  accuracy  the  degree  of  defect 
in  the  function  of  the  internal  ear.  This  we  are  enabled  to  do 
by  employiig  a  test  suggested  by  Gardiner  Brown.  He  found 
that  by  applying  a  gently  vibrating  fork  to  the  bridge  of  the  nose 
of  a  person  with  normal  hearing  its  vibrations  could  be  felt 
by  his  fingers  for  precisely  the  same  length  of  time  as  its  sound 
could  be  heard  by  the  subject.  He,  therefore,  proposed  that  we 
designate  the  bone-conducting  power  of  a  patient  by  recording  in 
seconds — plus  or  minus — the  interval  that  elapses  between  the 


MEASUREMENT  OF  THE  HEARING  POWER.  369 

surgeon  ceasing  to  feel  the  vibrations  and  the  patient  ceasing 
to  hear  the  sound  that  they  occasion. 

After  some  practice  with  this  measure  we  should  be  able  to 
detect  a  discrepancy  of  but  a  moment's  duration,  and  even  this 
will  justify  our  suspecting  some  implication  of  the  perceptive  ap- 
paratus. To  obtain  reliable  information  from  this  method  the 
surgeon's  fingers  will  usually  need  some  little  education  before 
they  will  be  able  to  perceive  the  exact  moment  at  which  the  fork 
ceases  to  vibrate.  It  will  be  wise,  also,  to  repeat  the  experiment 
two  or  three  times  in  order  that  we  may  detect  any  mistake  in 
the  statements  of  the  patient,  and  he  should  be  specially  cau- 
tioned to  discriminate  between  what  he  merely  feels  and  that 
which  he  actually  hears. 

Brief  reference  may  finally  be  made  to  a  method  suggested 
by  Politzer  for  testing  the  physiological  permeability  of  the 
Eustachian  tubes  during  the  act  of  swallowing.  It  consists  in 
holding  a  vibrating  fork  before  the  nostrils  and  noting  whether 
it  is,  as  it  should  be,  much  more  loudly  heard  at  the  moment  of 
swallowing.  The  two  ears  may  be  contrasted  in  this  way  and 
the  relative  patency  of  the  two  tubes  pretty  accurately  ascertained. 


CHAPTER  XVI. 

DISEASES  OF  THE  AURICLE  AND  EXTERNAL  AUDITORY 

CANAL. 

Since  no  other  claim  than  that  of  every-day  usefulness  is  to  be 
urged  for  this  book,  I  shall  omit  consideration  of  a'  number  of 
diseases  of  the  auricle  and  external  canal  that  are  not  only  com- 
paratively unimportant  and  of  infrequent  occurrence,  but  whose 
treatment  very  commonly  falls  into  the  competent  hands  of  the 
dermatologist  or  the  general  surgeon.  Among  these  are  such 
affections  of  the  auricle  as  malformations  and  injuries,  hema- 
toma and  perichondritis,  cysts,  dermatitis,  frost-bite,  tumors,  and 
luetic  lesions.  The  successful  management  of  these  comes 
entirely  within  the  limits  of  general  medicine  and  surgery,  and 
the  special  knowledge  and  manual  skill  of  the  otologist  are  not 
at  all  essential  to  their  diagnosis  or  cure.  One  disease,  however, 
that  is  of  much  more  frequent  occurrence  than  any  of  those 
named,  and  which  often  proves  much  more  resistant  to  treatment 
in  this  than  in  any  other  regions  is  eczema. 

EGZEMA  OF  THE  EAR. 

The  simplest  classification,  and  one  that  is  quite  sufficient  for 
practical  purposes,  is  into  the  acute  and  chronic  forms.  The 
former  of  these  is  usually  moist,  the  latter  dry.  The  acute  variety 
may  attack  both  ears  or  but  one,  and  it  may  originate  either 
upon  the  auricle  or  within  the  meatus,  or  it  may  involve  them 
secondarily  by  extension  from  the  skin  of  the  scalp  or  face.  No 
age  or  sex  is  exempt,  but  the  greater  number  of  cases  is  found 
among  children  and  females.  As  a  rule,  both  the  auricle  and 
meatus  are  simultaneously  involved.  The  sfyirijrtoms  marking 
the  acute  attack  are  redness  and  swelling  of  the  affected  region 
vesicles  or  pustules  are  of  common  occurrence,  and  the  iUJ  * 
and  burning  are  often  so  intense  that  the  irresistible  « 
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scratch  or  rub  the  parts  is  not  seldom  responsible  for  the  addition 
of  other  self-inflicted  lesions.  The  escape  and  inspissation  of  the 
secretion  lead  to  the  formation  of  crusts  which  may  not  only 
greatly  disfigure  the  auricle,  but,  by  collecting  within  and  occlud- 
ing the  lumen  of  the  meatus,  may  noticeably  impair  the  hearing. 
The  swelling  of  the  cutaneous  lining  of  the  meatus  may  even  be 
sufficient  of  itself  to  occasion  some  moderate  degree  of  deafness, 
and  to  this  may  be  added  a  sensation  of  fulness  in  the  ears  and 
perhaps  some  tinnitus.  In  many  children,  as  the  result  of  in- 
judicious domestic  treatment—bandaging,  poulticing,  etc. — an 
eczema  intertrigo  back  of  the  auricle  is  not  an  uncommon  com- 
plication. The  disease  may  also  arise  as  the  result  of  the  irrita- 
tion due  to  a  purulent  discharge  from  an  ear  that  is  not  cleansed 
properly  or  with  sufficient  frequency.  Again,  it  is  occasionally 
excited  by  the  excoriative  action  of  some  domestic  remedy  that 
is  applied  to  or  dropped  within  the  ear,  and  finally  we  now  and 
again  find  it  in  children  as  an  accompaniment  of  pediculi  capitis. 

Treatment. — The  treatment  will  naturally  differ  somewhat  in 
the  acute  or  moist  and  the  chronic  or  dry  forms  of  the  disease. 
In  both,  however,  the  gen'eral  health  of  the  patient  should  receive 
our  very  careful  attention.  Gastro-intestinal  disturbances  and 
the  generally  associated  constipation  should  be  overcome  as  quickly 
as  possible  by  means  of  dietetic  and  other  hygienic  measures. 
The  circulation  in  general  should  be  invigorated  and  that  of 
the  skin  in  particular.  If  the  existence  of  any  diathetic  factor 
be  detected — such,  for  instance,  as  gout  or  rheumatism — its 
appropriate  systemic  treatment  should  be  enforced.  In  strumous 
children  afflicted  with  this  disease  the  syrup  of  hydriodic  acid, 
the  elixir  of  quinine,  iron,  and  strychnine,  cod-liver  oil,  and  the 
hypos ph ophites  are  all  remedies  of  decided  therapeutic  value, 
but  their  lieneficial  effects  will  always  be  greatly  enhanced  by 
their  combination  with  an  abundance  of  fresh  air,  sunshine,  and 
exercise. 

In  ordinary  cast>;  .,,'iit  that  will  almost  id  ways 

Of  the  gentle  but  complete  removal 
c  affected  areas  by  mean-;  of 
plication  of  an  ointment  com- 
:    boric.  ,~j.     This 
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should  also  be  used  by  the  patient  several  times  during  the  day. 
In  the  presence  of  a  tendency  to  weeping  on  the  part  of  the 
eczema  it  will  be  more  satisfactory  to  keep  the  auricle  and  canal 
thickly  dusted  with  a  powder  made  up  of  equal  parts  of  zinc 
oxide  and  boric  acid.  The  less  water  that  is  allowed  to  touch 
the  parts  the  better.  In  obstinate  cases  showing  a  disposition 
to  chronicity  the  occasional  application  to  the  diseased  surface  of 
20  to  40-grain  solutions  of  nitrate  of  silver  will  be  of  advantage. 
If  appropriate  general  measures  are  adopted,  and  the  local 
treatment  is  sufficiently  frequent  in  its  application  and  painstak- 
ing in  its  thoroughness,  the  disease  will  seldom  prove  refractory. 
The  necessity  for  suppressing  any  suppurative  median  otitis  is 
obvious,  and  it  will  be  important,  also,  to  carefully  examine  the 
teeth,  in  order  that  any  causative  dental  irritation,  if  present, 
may  be  discovered  and  removed. 

ACUTE   DIFFUSE  EXTERNAL  OTITIS. 

This  is  a  general  dermatitis  involving  the  lining  of  the  external 
auditory  canal,  and  usually  implicating  also  the  cutaneous  cover- 
ing of  the  concha.  It  is  characterized  by  the  usual  symptoms  of 
the  disease  when  occurring  elsewhere — redness,  heat,  pain,  and 
swelling — but  these  are  apt  to  occasion  greater  disturbance  in 
this  situation  because  of  the  limited  dimensions  of  the  canal  and 
of  its  proximity  to  the  middle  ear. 

It  is  by  no  means  of  infrequent  occurrence,  and  this  is  largely 
explained  by  the  fact  that  one  of  its  commonest  causes  is  found 
in  the  use  by  large  numbers  of  people  of  irritating  instruments 
and  washes  for  the  cleansing  of  the  ears.  Lesions  of  the  delicate 
skin  in  this  region  are  readily  produced  by  the  unskilled  use  of 
these  articles,  and  become  easy  avenues  for  coccal  infection. 
The  disease  may  also  ensue  upon  furunculosis  of  the  canal,  or  it 
may  be  occasioned  by  the  excoriating  action  of  a  purulent  dis- 
charge from  the  middle  ear.  Prolonged  exposure  to  cold  air  or 
to  contact  with  cold  water  may  also  prove  causative  when  the 
general  systemic  vitality  is  not  what  it  should  be. 

The  hyperemia,  infiltration,  and  consequent  swelling  of  the 
meatal  lining  are  usually  so  great  and  of  such  early  occurrence 
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that  it  is,  as  a  rule,  difficult  to  obtain  a  view  of  the  drumhead, 
but  the  dermal  layer  of  this  almost  always  participates  iu  the 
infl animation  and  leads  to  a  considerable  alteration  hi  the  appear- 
ance of  the  membrane.  As  a  consequence  of  the  often  profuse 
serous  infiltration  and  discharge  the  epithelial  layer  may  be 
deeply  and  extensively  exfoliated  throughout  the  canal,  and  the 
subjacent  layer  left  exposed  and  intensely  inflamed. 

The  principal  symptom  of  a  subjective  nature  accompanying 
this  disease  is  pain.  There  is  marked  tenderness  upon  pressure 
in  the  neighborhood  of  the  tragus,  and  because  of  the  aggravation 
of  the  pain  that  attends  any  movement  of  the  jaw  the  patient  is 
disinclined  to  partake  of  any  food  that  requires  chewing.  In  a 
certain  number  of  cases  tinnitus  is  a  symptom  of  some  promi- 
nence, and  impairment  of  the  hearing  will  be  a  natural  concomi- 
tant of  the  swelling  and  obstruction  of  the  canal.  The  degree  of 
involvement  of  the  tympanic  membrane  will  also  greatly  influence 
the  degree  of  deafness  observed  in  any  case. 

Under  judicious  treatment  the  disease  will  usually  subside 
within  a  week  or  ten  days;  but  if  it  be  neglected,  or  treatment 
be  discontinued  too  soon,  it  may  become  chronic.  In  this  event 
the  occurrence  of  superficial  or  deep  ulceration  Is  not  uncommon, 
the  bone  may  be  exposed,  and  tins  lie  followed  by  the  develop- 
ment of  exuberant  granulations  and  polypi  Tbe  drumhead  may 
likewise  present  erosions  and  ulcers,  and  if  these  latter  extend 
deeply,  perforation  of  the  membrane  may  result.  In  chronic 
eases  we  are  apt  to  have  a  sero-purulent  discharge,  offensive  at 
times,  and  containing  large  numbers  of  immature  epithelial  cells 
and  perhaps  many  micrococci.  Rarely  periosteitis  may  develop 
in  the  course  of  the  disease,  and  thus,  through  denudation  of  the 
bone,  eventuate  in  caries  and  necrosis. 

In    unusually   severe  acute  attacks  of  this  disease  there   iikiv 
occur  now  and  then  within  the  external  meatus  one  or  perfaapt 
several   hemorrhagic  vesicles.     These  are  usually   limited    I 
bony  portion  of  the  canal,  but  al  limes  one  or  more 
may  be  found  upon  the  drumhead  itself 

Variations  of  the  simple  form  of  external  otitis  are  ( 
encountered  in  the  croupous  and  <h|. 
very  far  from  being  of  fi 
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fail  of  recognition.  The  former  is  usually  the  effect  of  an  irrita- 
ting application  or  discharge  in  one  whose  general  condition  is 
such  as  to  favor  the  production  of  an  exudative  inflammation. 
It  is  doubtful  if  the  diphtheritic  form  is  ever  primary.  The  few 
cases  that  have  been  observed  have  probably  all  resulted  from 
the  infection  of  a  previously  inflamed  canal.  It  may  occur  in 
conjunction  with  diphtheria  of  the  fauces  and  pharynx,  or  with- 
out the  coexistence  of  the  disease  elsewhere.  Examination  of 
the  canal  reveals  the  characteristic  membrane  lining  its  walls, 
and  if  it  be  forcibly  removed  small  hemorrhages  will  occur,  and  a 
highly  inflamed  and  more  or  less  deeply  eroded  cutis  be  exposed. 
Pain  is  an  invariable  accompaniment,  and  tenderness  and  enlarge- 
ment of  the  neighboring  lymphatic  glands  are  almost  always  present. 

The  disease  if  limited  to  the  canal  is  not  apt  to  prove  serious, 
and  systemic  disturbance  will  scarcely  be  noticeable;  but  if  the 
middle  ear  be  invaded  extensive  ulcerative  destruction,  involving 
the  ossicles,  tympanum,  bony  meatus,  and  even  the  mastoid  process 
may  follow.  Implication  of  the  labyrinth  will  almost  inevitably 
be  attended  by  complete  loss  of  hearing. 

Treatment. — In  the  early  stage  of  the  simple  acute  inflamma- 
tion of  the  canal  the  application  of  the  artificial  leech  will  be  of 
value,  and  the  simultaneous  use  of  Leiter's  coil  an  active  aid. 
The  canal  should  be  thoroughly  cleansed  with  a  warm  saturated 
solution  of  boric  acid,  and,  in  case  of  much  swelling  of  the  tis- 
sues with  severe  pain,  free  and  deep  incisions  extending  to  or 
through  the  periosteum  should  be  made.  In  the  less  severe  cases 
the  inflammation  may  often  be  quickly  restrained  by  gently 
mopping  the  canal  with  a  50  per  cent,  solution  or  ointment  of 
ichthyol,  and  by  introducing  the  same  medicament  within  the 
canal  upon  wicks  of  absorbent  cotton.  These  should  be  changed 
once  or  perhaps  twice  in  the  twenty-four  hours.  Upon  the  sub- 
sidence  of  the  acute  symptoms,  if  there  be  apparent  a  tendency 
to  abundant  secretion,  the  canal  is  to  be  cleansed  and  well  dried, 
and  a  powder  consisting  of  equal  parts  of  boric  acid  and  zinc 
oxide  insufflated. 

During  the  onset  and  height  of  the  attack  the  administration 
of  laxatives  and  the  appropriate  regulation  of  the  diet  should 
be  routine  measures. 
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In  the  event  of  chronicity  accompanied  by  ulceration  and  the 
development  of  exuberant  granulations  or  polypi,  these  latter  are 
to  be  removed  with  the  curette  and  their  bases  carefully  touched 
with  a  saturated  solution  or  the  fused  crystal  of  chromic  acid. 
Should  any  exposed  and  carious  bone  be  in  evidence  it  is  best 
removed  with  the  sharp  spoon.  The  annoying  tendency  of 
polypi  to  recur  may  very  often  be  greatly  diminished  by  the 
introduction  of  a  saturated  alcoholic  solution  of  boric  acid  upon 
pledgets  of  absorbent  cotton. 

The  treatment  of  the  croupous  and  diphtheritic  forms  of  exter- 
nal otitis  differs  but  slightly  from  that  of  the  simple  inflammation. 
The  membranous  exudate  is  to  be  removed  gently,  but  as  thor- 
oughly as  possible,  with  forceps  and  cotton-mop,  and  any  remain- 
ing fragments  liquefied  by  means  of  hydrogen  dioxide.  A  1  to 
3000  solution  of  the  mercuric  chloride  may  then  be  applied  through- 
out the  canal,  and  this  followed  by  the  insufflation  of  equal  parts 
of  boric  acid  and  iodoform. 

ACUTE  CIRCUMSCRIBED  EXTERNAL   OTITIS— 

FURUN0ULOSIS. 

The  frequency  of  this  disease,  the  very  great  pain  usually 
attending  it,  and  its  tendency  to  recur  at  brief  intervals  give  it 
an  importance  quite  out  of  proportion  to  its  seriousness.  It  con- 
sists of  a  circumscribed  inflammation  of  the  skin  and  subcuta- 
neous tissues  of  the  external  auditory  canal,  the  process  commonly 
terminating  in  the  development  of  a  small  abscess  or  furuncle 
which  undergoes  either  resolution  or  spontaneous  rupture.  These 
boils  may  be  either  single  or  multiple,  and  they  may  occur  in  any 
portion  of  the  canal.  Most  often,  however,  they  are  found  in 
the  cartilaginous  meatus,  due,  no  doubt,  to  the  greater  abundance 
in  this  region  of  sebaceous  glands  and  hair  follicles. 

Etiology. — Any  systemic  disease,  acute  or  chronic,  which 
seriously  impairs  the  general  health  and  leads  to  lowered  tissue 
resistance  will  act  as  a  predisposing  cause  of  this  affection.  Local 
disease  also  of  the  integument  of  the  canal — such  as  chronic 
eczema  or  a  prolonged  hyperemia  *  ing  effect  of  a 

purulent  discharge  from  the  mid<  fertile  arr 
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for  the  establishment  of  this  disease.  The  exciting  cause,  there 
is  little  doubt,  is  some  variety  of  microorganism — usually  the 
staphylococcus  aureus  or  albus.  These  gain  entrance  to  the 
sebaceous  glands  or  hair  follicles,  or  make  their  way  into  the 
deeper  tissues  through  some  accidental  breach  in  the  superficial 
layer — the  result,  very  often,  of  some  mechanical  irritation,  such 
as  rubbing  or  scratching  the  ear — and  then  rapidly  multiply. 

Symptoms. — Pain  is  the  prominent  symptom  of  the  disease, 
and  is  usually  most  intense.  In  those  cases  in  which  the  infec- 
tion and  ensuing  inflammation  are  limited  to  the  superficial  layers 
of  the  integument  the  amount  of  pain  present  may  be  compara- 
tively slight,  but  such  cases  are  very  exceptional.  The  degree 
of  pain  also  varies  at  times  with  reference  to  the  portion  of  the 
canal  in  which  the  furuncle  is  situated.  In  the  bony  meatus, 
where  the  integumentary  lining  is  thin,  dense,  and  unyielding, 
the  sensory  nerve-endings  suffer  much  more  through  inflam- 
matory swelling  than  when  it  affects  the  looser  tissue  of  the  car- 
tilaginous portion.  Even  in  this  latter  situation,  however,  the 
pain  is  not  rarely  of  such  intensity  that  the  appetite  is  lost,  sleep 
is  abolished,  and  the  mental  balance  may  be  temporarily  affected. 
General  tenderness  of  the  auricle  is  always  present,  and  if  the 
boil  develops  upon  the  posterior  wall  of  the  meatus  the  inflam- 
matory redness  and  swelling  may  extend  over  the  mastoid  pro- 
cess and  lead  to  a  momentary  suspicion  of  disease  of  this  struc- 
ture. The  greater  or  less  occlusion  of  the  canal  gives  rise  to  a 
proportionate  amount  of  tinnitus  and  deafness. 

No  attempt  to  introduce  the  speculum  should  be  made  until 
the  auricle  and  orifice  of  the  meatus  have  been  carefully  exam- 
ined without  its  aid.  By  one  or  the  other  method  the  furuncle 
can  be  seen  projecting  into  the  lumen  of  the  canal,  and  there  can 
scarcely  be  any  possibility  of  mistaking  its  nature.  Its  broad 
base  and  general  contour  should  prevent  its  being  regarded  as  a 
polyp,  and  the  probe  will  exclude  any  possibility  of  mistaking 
it  for  an  exostosis. 

Treatment. — Should  the  nature  of  the  disturbance  be  recog- 
nized in  its  earlier  stage,  previous  to  the  formation  of  any  dis- 
tinct furuncle,  the  application  of  the  artificial  leech  in  front  of 
the  tragus  or  of  a  blister  behind  the  ear  may  arrest  its  progress 
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and  lead  to  its  resolution.  In  case,  however,  it  is  discovered 
that  one  or  more  boils  are  already  in  course  of  development,  there 
should  be  no  question  as  to  the  propriety  of  immediate  incision. 
This  need  not  be  extensive,  but  it  should  be  deep  enough  to 
secure  free  depletion  and  to  give  issue  to  any  pus  that  may  be 
present.  The  immediate  relief  that  is  afforded  by  this  measure 
should  dispose  of  any  objections  to  it  that  are  grounded  on  the 
belief  that  it  provides  an  increased  surface  for  further  infection. 
The  rapid  diminution  of  the  swelling  enables  us  to  keep  the 
wound  clean  and  approximately  aseptic,  and  the  removal  of  the 
pus  and  the  limitation  of  its  further  production  lessen  by  so 
much  the  probability  of  an  auto-infection.  Should  spontaneous 
rupture  have  occurred  previous  to  the  visit  of  the  patient  the 
opening,  if  small,  should  be  sufficiently  enlarged  to  permit  of  its 
complete  evacuation.     (Fig.  123.) 


Furuncle  k  in  le. 


The  cleansing  of  the  canal  may  be  effected  by  gentle  syringing 
with  warm  sterile  water,  this  being  supplemented  by  a  solution 
of  hydrogen  dioxide.  When  this  is  completed  a  1  to  3000  bi- 
chloride solution  is  to  !>e  applied  by  means  of  the  cotton-carrier 
to  every  accessible  portion  of  the  canal,  and  the  ear  then  covered 
by  a  pad  of  sterilized  gauze  or  cotton.  This  treatment  should  lie 
repeated  twice  each  day,  if  passible,  until  the  acute  symptoms 
have  subsided.  Poultices  are  objectionable  because  of  their 
prejudicial  effect  upon  the  epithelial  layer  of  the  integument, 
whereby  its  power  of  resistance  to  germ  invasion  Is  lowered. 

Upon  the  subsidence  of  the  inflammation  and  the  disappearance 
of  swelling,  steps  should  be  taken  to  prevent  any  reproduction  of 
furuncular  formation.  For  this  purpose  some  variety  of  mer- 
curial ointment  is  of  value— ung.  hydrarg.  nilr.it.,  5j.  ol.  a 
dahe,  fjj,  or  ichthyol,  vaseline,  lnno 
daily  applied  throughout  the  whole 
days  or  two  weeks  after  lhi 
thing  in  the  way  of  general  I 
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of  those  who  display  a  tendency  to  recurring  attacks  of  this  dis- 
ease will  contribute  to  its  prophylaxis. 

OTOMYCOSIS. 

This  is  a  form  of  diffuse  external  otitis  due  to  the  growth  within 
the  canal  of  certain  microscopical  fungi.  Those  most  frequently 
responsible  for  the  production  of  this  disease  are  the  Aspergillus 
nigricans  and  the  Aspergillus  flavescens,  the  former  being  the  more 
common  of  the  two. 

Etiology. — There  is  no  one  cause  that  will  explain  the  implan- 
tation of  this  fungus  within  the  meatus,  but  it  seems  that  any- 
thing that  exerts  a  depressing  effect  either  upon  the  general 
vitality  or  upon  the  inherent  protective  power  of  the  epithelial 
covering  of  the  skin  which  lines  the  canal  will  favor  its  lodge- 
ment and  growth.  It  is  found  with  greater  frequency  in  those  of 
middle-age  than  in  the  young  or  old,  and  among  the  poor  than 
among  those  in  comfortable  circumstances  who  live  under  better 
hygienic  conditions. 

Symptoms. — Before  the  mass  of  material  produced  by  the 
growth  of  the  fungus  has  become  sufficient  to  occasion  obstruc- 
tion of  the  canal  and  pressure  upon  its  sensitive  walls,  the  patient 
may  complain  of  nothing  more  than  some  slight  itching  or  burn- 
ing within  the  meatus,  and  perhaps  a  sensation  of  fulness  in  the 
ears.  Later,  however,  tinnitus  and  impaired  hearing  are  added 
to  the  list  of  symptoms,  and  when  the  fungus  has  multiplied  to 
such  an  extent  that  it  becomes  distinctly  irritating  and  excites 
more  or  less  inflammation  of  the  meatal  lining,  pain  in  varying 
degree  will  make  its  appearance.  This  is  apt  to  be  of  a  sharp, 
lancinating  character,  and  Is  at  times  very  severe. 

The  appearance  observed  in  the  affected  canal  will  vary  some- 
what with  the  length  of  standing  of  the  disease.  In  the  majority 
of  instances  the  bony  portion  of  the  meatus  will  be  found  to  have 
a  coating  of  a  loose,  scaly  nature,  and  if  it  be  due  to  the  growth 
of  the  aspergillus  nigricans  the  surface  of  the  mass  will  be 
sprinkled  with  blackish  spots.  The  other  variety  of  the  fungus 
— the  aspergillus  flavescens — is  characterized  by  a  flaky  coating 
which  looks  as  though  it  had  been  dusted  by  a  yellowish  powder. 
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When  the  fungoid  growth  has  been  present  long  enough,  and  has 
occasioned  sufficient  irritation  of  the  canal  walls  to  provoke  some 
inflammatory  secretion,  the  mass  becomes  moist  and  resembles 
somewhat  a  cylinder  of  wet  blotting-paper.  (Figs.  124  and  125.) 
Although  but  little  difficulty  usually  attends  the  recognition  of 
the  disease,  yet,  as  a  precautionary  measure  against  error,  it  is 
perhaps  always  well  to  resort  to  a  microscopical  examination  of 
the  foreign  material.  Enclosing  in  its  meshes  a  number  of  squa- 
mous epithelial  cells,  we  shall  And  a  thick  network  of  mycelium, 
and,  in  addition,  numerous  fruit  stalks,  these  being  cylindrical 
filaments  containing  septa  or  hyphee  and  ending  in  a  rounded 
fructification  or  fruit  capsule.  These  terminations  are  com- 
paratively large  and  very  dark  in  color,  or,  on  the  other  hand. 


Aspergillus.    (Holmes. 


Spores.    (Holmes.) 


are  smjill  and  of  yellowish  hue,  according  to  whether  the  fungus 
is  of  the  nigricans  or  the  flavescens  variety. 

Treatment. — However  thoroughly  the  canal  may  be  syringed 
or  vigorously  mopped  out  with  the  cotton-applicator,  its  cleansing 
will  be  but  partial.     A  greater  or  less  number  of  microscopical 
spores  will  remain  in  spite  of  the  most  energetic  use  of  mechanical 
methods  of  removal,  and,  therefore,  we  must  supplement  sue' 
methods  by  the  use  of  some  agent  that  will  effect  their  dear* 
tion.     Preliminary  to  the  application  of  this,  however,  it  « 
advisable  to  spend  a  few  days  in  reducing  the  irritative  I 
mation  of  the  meatal  integument  tl    '  to  fi*"* 

of  these  cases.     Ordinary  sedi 


380       THE  AURICLE  AND  EXTERNAL  AUDITORY  CANAL. 

quickly  accomplish  this.  A  1  to  2000  alcoholic  solution  of  mer- 
cury bichloride  may  now  be  instilled  into  the  canal,  the  patient 
reclining  upon  a  couch,  with  the  affected  ear  uppermost,  until  it 
is  filled.  Either  absolute  or  dilute  alcohol  may  be  used,  accord- 
ing to  the  amount  of  burning  pain  produced.  This  solution 
should  be  permitted  to  remain  in  the  ear  for  some  ten  or  fifteen 
minutes,  and  its  application  should  be  repeated  two  or  three 
times  a  day  for  several  days,  and  occasionally  afterward  for  about 
two  weeks,  in  order  to  completely  destroy  the  spores  and  prevent 
any  reappearance  of  the  disease.  Another  remedy  that  is  of  much 
curative,  value  is  salicylic  acid  in  2  per  cent,  alcoholic  solution. 

FOREIGN  BODIES  IN  THE  EXTERNAL  AUDITORY  CANAL. 

The  discovery  of  foreign  bodies  within  the  external  meatus  is 
of  very  frequent  occurrence.  They  may  be  animate  or  inanimate, 
and  they  may  either  originate  within  the  canal  or  enter  it  from 
without. 

Those  which  arise  from  within  are  usually  of  the  nature  of 
accumulations  and  may  consist  of  inspissated  cerumen,  of  a  com- 
pact or  laminated  mass  of  desquamated  epithelial  cells  (keratosis 
obturans),  or  of  a  combination  of  cerumen  and  epithelium  with  a 
large  proportion  of  hairs  from  the  tragus  and  outer  portion  of  the 
meatus.  Not  infrequently,  also,  the  scanty  purulent  discharge 
from  a  sluggish  otorrhea  may  remain  within  the  canal,undergo  in- 
spissation  and  hardening,  and  form  a  plug  of  dense  consistence. 

A  great  variety  of  objects  may  enter  or  be  introduced  into  the 
ear  from  without.  Different  kinds  of  insects  mav  make  their 
way  into  the  canal,  generally  during  sleep,  or  inanimate  objects 
may  be  intentionally  pushed  within  a  child's  ear  either  by  him- 
self or  by  one  of  his  playmates. 

INSPISSATED  CERUMEN. 

Accumulations  of  this  secretion  are  not  alwavs  due  to  the  same 
cause.  In  a  certain  proportion  of  cases  some  alteration  in  the 
character  of  the  cerumen  is  responsible  for  its  retention.  In 
others  the  curvature  of  the  canal  may  depart  so  far  from  the 
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normal  as  to  offer  a  mechanical  hindrance  to  the  escape  of  the 
secretion.  Finally,  and  probably  in  the  majority  of  cases,  it  is 
the  result  of  ill-advised  attempts  on  the  part  of  the  patient  to 
cleanse  the  canal  by  means  of  some  one  of  the  various  imple- 
ments that  are  largely  sold  for  this  purpose.  These  too  often 
defeat  the  end  that  they  are  intended  to  serve  by  pushing  inward 
the  cerumen  instead  of  assisting  nature's  methods  of  removing  it. 

Symptoms.  —It  is  often  surprising  that  so  few  symptoms  may 
attend  the  presence  within  the  canal  of  very  large  and  hard  masses 
of  cerumen.  Such  plugs  may  be  present  for  long  periods  of 
time,  during  which,  if  a  minute  channel  remain  for  the  passage 
of  the  sound  waves  to  the  drumhead,  the  patient  may  remain 
quite  unconscious  of  their  existence.  If,  however,  this  channel 
becomes  closed  or  the  mass  lie  forced  against  the  tympanic  mem- 
brane, symptoms  immediately  develop  which,  prompt  the  patient 
to  seek  relief.  These  are  usually  a  sudden  deafness,  with  perhaps 
a  sensation  of  fulness  in  the  canal  or  of  pressure  upon  the  drum- 
head. This  pressure  being  transmitted  through  the  ossicles  to 
the  labyrinthine  fluids,  may  readily  occasion  vertigo  and  at  times 
hallucinations  of  hearing.  The  patient  will  often  complain  of 
the  reverberating  sound  of  his  voice,  it  sounding  to  him  as  though 
he  were  "talking  into  a  barrel."  In  exceptional  cases  a  very 
hard  and  dry  plug  may  sufficiently  irritate  the  canal  walls  to 
provoke  some  pain. 

Diagnosis.— Though  at  first  some  little  uncertainty  may  attend 
the  recognition  of  impacted  cerumen,  a  very  little  experience 
should  suffice  to  make  its  diagnosis  a  matter  of  comparative  ease. 

If  there  lie  no  thick  growth  of  hair  about  the  tragus  to  obstruct 
the  view,  we  can  very  often  discover  the  plug  by  simply  drawing 
the  auricle  upward  and  backward.  If  the  mass  be  detected  in 
this  way  altnost  at  the  orifice  of  the  canal,  it  certainly  should  not 
be  mistaken  for  the  d rum-membrane,  even  if  its  presenting  sur- 
face be  polished  and  of  a  somewhat  glistening  appearance.  The 
gentle  use  of  the  probe  will  be  of  use  in  banishing  any  doubt. 
In  case,  however,  that  the  plug  is  too  deeply  situated  to  be  seen 
by  the  unaided  eye,  the  introduction  of  the  speculum  becomes 
necessary.  Some  care  should  be  observed  in  the  employment  of 
this   instrument  lest  it  lead  us  into  error.     If,  for  instance,  it  be 
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should  also  be  used  by  the  patient  several  times  during  the  day. 
In  the  presence  of  a  tendency  to  weeping  on  the  part  of  the 
eczema  it  will  be  more  satisfactory  to  keep  the  auricle  and  canal 
thickly  dusted  with  a  powder  made  up  of  equal  parts  of  zinc 
oxide  and  boric  acid.  The  less  water  that  is  allowed  to  touch 
the  parts  the  better.  In  obstinate  cases  showing  a  disposition 
to  chronicity  the  occasional  application  to  the  diseased  surface  of 
20  to  40-grain  solutions  of  nitrate  of  silver  will  be  of  advantage. 
If  appropriate  general  measures  are  adopted,  and  the  local 
treatment  is  sufficiently  frequent  in  its  application  and  painstak- 
ing in  its  thoroughness,  the  disease  will  seldom  prove  refractory. 
The  necessity  for  suppressing  any  suppurative  median  otitis  is 
obvious,  and  it  will  be  important,  also,  to  carefully  examine  the 
teeth,  in  order  that  any  causative  dental  irritation,  if  present, 
may  be  discovered  and  removed. 

ACUTE   DIFFUSE  EXTERNAL  OTITIS. 

This  is  a  general  dermatitis  involving  the  lining  of  the  external 
auditory  canal,  and  usually  implicating  also  the  cutaneous  cover- 
ing of  the  concha.  It  is  characterized  by  the  usual  symptoms  of 
the  disease  when  occurring  elsewhere — redness,  heat,  pain,  and 
swelling — but  these  are  apt  to  occasion  greater  disturbance  in 
this  situation  because  of  the  limited  dimensions  of  the  canal  and 
of  its  proximity  to  the  middle  ear. 

It  is  by  no  means  of  infrequent  occurrence,  and  this  is  largely 
explained  by  the  fact  that  one  of  its  commonest  causes  is  found 
in  the  use  by  large  numbers  of  people  of  irritating  instruments 
and  washes  for  the  cleansing  of  the  ears.  I^esions  of  the  delicate 
skin  in  this  region  are  readily  produced  by  the  unskilled  use  of 
these  articles,  and  become  easy  avenues  for  coccal  infection. 
The  disease  may  also  ensue  upon  furunculosis  of  the  canal,  or  it 
may  be  occasioned  by  the  excoriating  action  of  a  purulent  dis- 
charge from  the  middle  ear.  Prolonged  exposure  to  cold  air  or 
to  contact  with  cold  water  may  also  prove  causative  when  the 
general  systemic  vitality  is  not  what  it  should  be. 

The  hyperemia,  infiltration,  and  consequent  swelling  of  the 
meatal  lining  are  usually  so  great  and  of  such  early  occurrence 
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that  it  is,  as  a  rule,  difficult  to  obtain  a  view  of  the  drumhead, 
but  the  dermal  layer  of  this  almost  always  participates  in  the 
inflammation  and  leads  to  a  considerable  alteration  in  the  appear- 
ance of  the  membrane.  As  a  consequence  of  the  often  profuse 
serous  infiltration  and  discharge  the  epithelial  layer  may  be 
deeply  and  extensively  exfoliated  throughout  the  canal,  and  the 
subjacent  layer  left  exposed  and  intensely  inflamed. 

The  principal  symptom  of  a  subjective  nature  accompanying 
this  disease  is  pain.  There  is  marked  tenderness  upon  pressure 
in  the  neighborhood  of  the  tragus,  and  because  of  the  aggravation 
of  the  pain  that  attends  any  movement  of  the  jaw  the  patient  is 
disinclined  to  partake  of  any  food  that  requires  chewing.  In  a 
certain  number  of  cases  tinnitus  is  a  symptom  of  some  promi- 
nence, anil  impairment  of  the  hearing  will  be  a  natural  concomi- 
tant of  the  swelling  and  obstruction  of  the  canal.  The  degree  of 
involvement  of  the  tympanic  membrane  will  also  greatly  influence 
the  degree  of  deafness  observed  in  any  case. 

Under  judicious  treatment  the  disease  will  usually  subside 
within  a  week  or  ten  days;  but  if  it  lie  neglected,  or  treatment 
be  discontinued  too  soon,  it  may  become  chronic.  In  this  event 
the  occurrence  of  superficial  or  deep  ulceration  is  not  uncommon, 
the  bone  may  be  exposed,  and  this  be  followed  by  the  develop- 
ment of  exuberant  granulations  and  polypi.  The  drumhead  may 
likewise  present  erosions  and  ulcers,  and  if  these  latter  extend 
deeply,  perforation  of  the  membrane  may  result.  In  chronic 
cases  we  are  apt  to  have  a  sere-purulent  discharge,  offensive  at 
times,  anil  containing  large  numbers  of  immature  epithelial  cells 
and  perhaps  many  micrococci.  Rarely  periosteals  may  develop 
in  the  course  of  the  disease,  and  this,  through  denudation  of  the 
bone,  eventuate  in  caries  anil  necrosis. 

In  unusually  severe  acute  attacks  of  this  disease  there  may 
occur  now  and  then  within  the  external  meatus  one  or  perhaps 
several  hemorrhagic  vesicles.  These  are  usually  limited  to  the 
bony  portion  of  the  canal,  but  at  times  one  or  more  of  small  size 
may  be  found  upon  the  drumhead  itself 

Variations  of  the  simple  form  of  external  otitis  are  occasionally 
encountered  in  the  croupous  and  diphtheritic  forms.  These  are 
very  far  from  being  of  frequent  occurrence,  but  they  should  not 
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fail  of  recognition.  The  former  is  usually  the  effect  of  an  irrita- 
ting application  or  discharge  in  one  whose  general  condition  is 
such  as  to  favor  the  production  of  an  exudative  inflammation. 
It  is  doubtful  if  the  diphtheritic  form  is  ever  primary.  The  few- 
cases  that  have  been  observed  have  probably  all  resulted  from 
the  infection  of  a  previously  inflamed  canal.  It  may  occur  in 
conjunction  with  diphtheria  of  the  fauces  and  pharynx,  or  with- 
out the  coexistence  of  the  disease  elsewhere.  Examination  of 
the  canal  reveals  the  characteristic  membrane  lining  its  walls, 
and  if  it  be  forcibly  removed  small  hemorrhages  will  occur,  and  a 
highly  inflamed  and  more  or  less  deeply  eroded  cutis  be  exposed. 
Pain  is  an  invariable  accompaniment,  and  tenderness  and  enlarge- 
ment of  the  neighboring  lymphatic  glands  are  almost  always  present. 

The  disease  if  limited  to  the  canal  is  not  apt  to  prove  serious, 
and  systemic  disturbance  will  scarcely  be  noticeable;  but  if  the 
middle  ear  be  invaded  extensive  ulcerative  destruction,  involving 
the  ossicles,  tympanum,  bony  meatus,  and  even  the  mastoid  process 
may  follow.  Implication  of  the  labyrinth  will  almost  inevitably 
be  attended  by  complete  loss  of  hearing. 

Treatment. — In  the  early  stage  of  the  simple  acute  inflamma- 
tion of  the  canal  the  application  of  the  artificial  leech  will  be  of 
value,  and  the  simultaneous  use  of  Leiter's  coil  an  active  aid. 
The  canal  should  be  thoroughly  cleansed  with  a  warm  saturated 
solution  of  boric  acid,  and,  in  case  of  much  swelling  of  the  tis- 
sues with  severe  pain,  free  and  deep  incisions  extending  to  or 
through  the  periosteum  should  be  made.  In  the  less  severe  cases 
the  inflammation  may  often  be  quickly  restrained  by  gently 
mopping  the  canal  with  a  50  per  cent,  solution  or  ointment  of 
ichthyol,  and  by  introducing  the  same  medicament  within  the 
canal  upon  wicks  of  absorbent  cotton.  These  should  be  changed 
once  or  perhaps  twice  in  the  twenty-four  hours.  Upon  the  sub- 
sidence of  the  acute  symptoms,  if  there  be  apparent  a  tendency 
to  abundant  secretion,  the  canal  is  to  be  cleansed  and  well  dried, 
and  a  powder  consisting  of  equal  parts  of  boric  acid  and  zinc 
oxide  insufflated. 

During  the  onset  and  height  of  the  attack  the  administration 
of  laxatives  and  the  appropriate  regulation  of  the  diet  should 
be  routine  measures. 
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In  the  event  of  chronicity  accompanied  by  ulceration  and  the 
development  of  exuberant  granulations  or  polypi,  these  latter  are 
to  be  removed  with  the  curette  and  their  bases  carefully  touched 
with  a  saturated  solution  or  the  fused  crystal  of  chromic  acid. 
Should  any  exposed  and  carious  bone  be  in  evidence  it  is  best 
removed  with  the  sharp  spoon.  The  annoying  tendency  of 
polypi  to  recur  may  very  often  be  greatly  diminished  by  the 
introduction  of  a  saturated  alcoholic  solution  of  boric  acid  upon 
pledgets  of  absorbent  cotton. 

The  treatment  of  the  croupous  and  diphtheritic  forms  of  exter- 
nal otitis  differs  but  slightly  from  that  of  the  simple  inflammation. 
The  membranous  exudate  is  to  be  removed  gently,  but  as  thor- 
oughly as  possible,  with  forceps  and  cotton-mop,  and  any  remain- 
ing fragments  liquefied  by  means  of  hydrogen  dioxide.  A  1  to 
3000  solution  of  the  mercuric  chloride  may  then  be  applied  through- 
out the  canal,  and  this  followed  by  the  insufflation  of  equal  parts 
of  boric  acid  and  iodoform. 

ACUTE  CIRCUMSCRIBED  EXTERNAL   OTITIS— 

FURUN0ULOSIS. 

The  frequency  of  this  disease,  the  very  great  pain  usually 
attending  it,  and  its  tendency  to  recur  at  brief  intervals  give  it 
an  importance  quite  out  of  proportion  to  its  seriousness.  It  con- 
sists of  a  circumscribed  inflammation  of  the  skin  and  subcuta- 
neous tissues  of  the  external  auditory  canal,  the  process  commonly 
terminating  in  the  development  of  a  small  abscess  or  furuncle 
which  undergoes  either  resolution  or  spontaneous  rupture.  These 
boils  may  be  either  single  or  multiple,  and  they  may  occur  in  any 
portion  of  the  canal.  Most  often,  however,  they  are  found  in 
the  cartilaginous  meatus,  due,  no  doubt,  to  the  greater  abundance 
in  this  region  of  sebaceous  glands  and  hair  follicles. 

Etiology. — Any  systemic  disease,  acute  or  chronic,  which 
seriously  impairs  the  general  health  and  leads  to  lowered  tissue 
resistance  will  act  as  a  predisposing  cause  of  this  affection.  Local 
disease  also  of  the  integument  of  the  canal — such  as  chronic 
eczema  or  a  prolonged  hyperemia  due  to  the  irritating  effect  of  a 
purulent  discharge  from  the  middle  ear — makes  it  a  fertile  soil 
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for  the  establishment  of  this  disease.  The  exciting  cause,  there 
is  little  doubt,  is  some  variety  of  microorganism — usually  the 
staphylococcus  aureus  or  albus.  These  gain  entrance  to  the 
sebaceous  glands  or  hair  follicles,  or  make  their  way  into  the 
deeper  tissues  through  some  accidental  breach  in  the  superficial 
layer — the  result,  very  often,  of  some  mechanical  irritation,  such 
as  rubbing  or  scratching  the  ear — and  then  rapidly  multiply. 

Symptoms.— Pain  is  the  prominent  symptom  of  the  disease, 
and  is  usually  most  intense.  In  those  cases  in  which  the  infec- 
tion and  ensuing  inflammation  are  limited  to  the  superficial  layers 
of  the  integument  the  amount  of  pain  present  may  be  compara- 
tively slight,  but  such  cases  are  very  exceptional.  The  degree 
of  pain  also  varies  at  times  with  reference  to  the  portion  of  the 
canal  in  which  the  furuncle  is  situated.  In  the  bony  meatus, 
where  the  integumentary  lining  is  thin,  dense,  and  unyielding, 
the  sensory  nerve-endings  suffer  much  more  through  inflam- 
matory swelling  than  when  it  affects  the  looser  tissue  of  the  car- 
tilaginous portion.  Even  in  this  latter  situation,  however,  the 
pain  is  not  rarely  of  such  intensity  that  the  appetite  is  lost,  sleep 
is  abolished,  and  the  mental  balance  may  be  temporarily  affected. 
General  tenderness  of  the  auricle  is  always  present,  and  if  the 
boil  develops  upon  the  posterior  wall  of  the  meatus  the  inflam- 
matory redness  and  swelling  may  extend  over  the  mastoid  pro- 
cess and  lead  to  a  momentary  suspicion  of  disease  of  this  struc- 
ture. The  greater  or  less  occlusion  of  the  canal  gives  rise  to  a 
proportionate  amount  of  tinnitus  and  deafness. 

No  attempt  to  introduce  the  speculum  should  be  made  until 
the  auricle  and  orifice  of  the  meatus  have  been  carefully  exam- 
ined without  its  aid.  By  one  or  the  other  method  the  furuncle 
can  be  seen  projecting  into  the  lumen  of  the  canal,  and  there  can 
scarcely  be  any  possibility  of  mistaking  its  nature.  Its  broad 
base  and  general  contour  should  prevent  its  being  regarded  as  a 
polyp,  and  the  probe  will  exclude  any  possibility  of  mistaking 
it  for  an  exostosis. 

Treatment. — Should  the  nature  of  the  disturbance  be  recog- 
nized in  its  earlier  stage,  previous  to  the  formation  of  any  dis- 
tinct furuncle,  the  application  of  the  artificial  leech  in  front  of 
the  tragus  or  of  a  blister  behind  the  ear  may  arrest  its  progress 
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and  lead  to  its  resolution.  In  case,  however,  it  is  discovered 
that  one  or  more  boils  are  already  in  course  of  development,  there 
should  be  no  question  as  to  the  propriety  of  immediate  incision. 
This  need  not  be  extensive,  but  it  should  l>e  deep  enough  to 
secure  free  depletion  and  to  give  issue  to  any  pus  that  may  be 
present.  The  immediate  relief  that  is  afforded  by  this  measure 
should  dispose  of  any  objections  to  it  that  are  grounded  on  the 
belief  that  it  provides  an  increased  surface  for  further  infection. 
The  rapid  diminution  of  the  swelling  enables  us  to  keep  the 
wound  clean  and  approximately  aseptic,  and  the  removal  of  the 
pus  and  the  limitation  of  its  further  production  lessen  by  so 
much  the  probability  of  an  auto-infection.  Should  spontaneous 
rupture  have  occurred  previous  to  the  visit  of  the  patient  the 
opening,  if  small,  should  be  sufficiently  enlarged  to  permit  of  its 
complete  evacuation.     (Fig.  123.) 


Furuucle  kuilo. 


The  cleansing  of  the  canal  may  be  effected  by  gentle  syringing 
with  warm  sterile  water,  this  being  supplemented  by  a  solution 
of  hydrogen  dioxide.  When  this  is  completed  a  1  to  301X1  bi- 
chloride solution  is  to  be  applied  by  means  of  the  cotton-carrier 
to  every  accessible  portion  of  the  canal,  and  the  ear  then  covered 
by  a  pad  of  sterilized  gauze  or  cotton.  This  treatment  should  !>e 
repeated  twice  each  day,  if  possible,  until  the  acute  symptoms 
have  subsided.  Poultices  are  objectionable  because  of  their 
prejudicial  effect  upon  the  epithelial  layer  of  the  integument, 
whereby  its  power  of  resistance  to  germ  invasion  is  lowered. 

Upon  the  subsidence  of  the  inflammation  and  the  disappearance 
of  swelling,  steps  should  be  taken  to  prevent  any  reproduction  of 
furuncular  formation.  For  this  purpose  some  variety  of  mer- 
curial ointment  Ls  of  value — ung.  hydrurg.  nitrat.,  3ji  °1-  amyg- 
dala?, f5j.  or  iclithyol,  vaseline,  lanolin  aa  o).  These  should  be 
daily  applied  throughout  the  whole  extent  of  the  canal  for  ten 
days  or  two  weeks  after  the  termination  of  the  attack.  Every- 
thing in  the  way  of  general  treatment  that  will  improve  the  health 
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of  those  who  display  a  tendency  to  recurring  attacks  of  this  dis- 
ease will  contribute  to  its  prophylaxis. 

OTOMYCOSIS. 

This  is  a  form  of  diffuse  external  otitis  due  to  the  growth  within 
the  canal  of  certain  microscopical  fungi.  Those  most  frequently 
responsible  for  the  production  of  this  disease  are  the  Aspergillus 
nigricans  and  the  Aspergillus  flavescens,  the  former  being  the  more 
common  of  the  two. 

Etiology. — There  is  no  one  cause  that  will  explain  the  implan- 
tation of  this  fungus  within  the  meatus,  but  it  seems  that  any- 
thing that  exerts  a  depressing  effect  either  upon  the  general 
vitality  or  upon  the  inherent  protective  power  of  the  epithelial 
covering  of  the  skin  which  lines  the  canal  will  favor  its  lodge- 
ment and  growth.  It  is  found  with  greater  frequency  in  those  of 
middle-age  than  in  the  young  or  old,  and  among  the  poor  than 
among  those  in  comfortable  circumstances  who  live  under  better 
hygienic  conditions. 

Symptoms. — Before  the  mass  of  material  produced  by  the 
growth  of  the  fungus  has  become  sufficient  to  occasion  obstruc- 
tion of  the  canal  and  pressure  upon  its  sensitive  walls,  the  patient 
may  complain  of  nothing  more  than  some  slight  itching  or  burn- 
ing within  the  meatus,  and  perhaps  a  sensation  of  fulness  in  the 
ears.  Later,  however,  tinnitus  and  impaired  hearing  are  added 
to  the  list  of  symptoms,  and  when  the  fungus  has  multiplied  to 
such  an  extent  that  it  becomes  distinctly  irritating  and  excites 
more  or  less  inflammation  of  the  meatal  lining,  pain  in  varying 
degree  will  make  its  appearance.  This  is  apt  to  be  of  a  sharp, 
lancinating  character,  and  is  at  times  very  severe. 

The  appearance  observed  in  the  affected  canal  will  vary  some- 
what with  the  length  of  standing  of  the  disease.  In  the  majority 
of  instances  the  bony  portion  of  the  meatus  will  be  found  to  have 
a  coating  of  a  loose,  scaly  nature,  and  if  it  be  due  to  the  growth 
of  the  aspergillus  nigricans  the  surface  of  the  mass  will  be 
sprinkled  with  blackish  spots.  The  other  variety  of  the  fungus 
— the  aspergillus  flavescens — is  characterized  by  a  flaky  coating 
which  looks  as  though  it  had  been  dusted  by  a  yellowish  powder. 
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When  the  fungoid  growth  has  been  present  long  enough,  and  has 
occasioned  sufficient  irritation  of  the  canal  walls  to  provoke  some 
inflammatory  secretion,  the  mass  becomes  moist  and  resembles 
somewhat  a  cylinder  of  wet  blotting-paper.  (Figs.  124  and  125.) 
Although  but  little  difficulty  usually  attends  the  recognition  of 
the  disease,  yet,  as  a  precautionary  measure  against  error,  it  is 
perhaps  always  well  to  resort  to  a  microscopical  examination  of 
the  foreign  material.  Enclosing  in  its  meshes  a  number  of  squa- 
mous epithelial  cells,  we  shall  find  a  thick  network  of  mycelium, 
and,  in  addition,  numerous  fruit  stalks,  these  being  cylindrical 
filaments  containing  septa  or  hyplue  and  ending  in  a  rounded 
fructification  or  fruit  capsule.  These  terminations  are  com- 
paratively large  and  very  dark  in  color,  or,  on  the  other  hand. 


Aspergillus.    (Holmes. 


Spores.     (Holm  en.) 


are  small  and  of  yellowish  hue,  according  to  whether  the  fungus 
is  of  the  nigricans  or  the  flavescens  variety. 

Treatment. — However  thoroughly  the  canal  may  be  syringed 
or  vigorously  mopped  out  with  the  cotton-applicator,  its  cleansing 
will  be  but  partial.  A  greater  or  less  number  of  microscopical 
spores  will  remain  in  spite  of  the  most  energetic  use  of  mechanical 
methods  of  removal,  and,  therefore,  we  must  supplement  such 
methods  by  the  use  of  some  agent  that  will  effect  their  destruc- 
tion. Preliminary  to  the  application  of  this,  however,  it  will  be 
advisable  to  spend  a  few  days  in  reducing  the  irritative  inflam- 
mation of  the  meatal  integument  that  we  are  apt  to  find  in  most 
of  these  cases.     Ordinary  sedatives  and  astringents  will  usually 
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quickly  accomplish  this.  A  1  to  2000  alcoholic  solution  of  mer- 
cury bichloride  may  now  be  instilled  into  the  canal,  the  patient 
reclining  upon  a  couch,  with  the  affected  ear  uppermost,  until  it 
is  filled.  Either  absolute  or  dilute  alcohol  may  be  used,  accord- 
ing to  the  amount  of  burning  pain  produced.  This  solution 
should  be  permitted  to  remain  in  the  ear  for  some  ten  or  fifteen 
minutes,  and  its  application  should  be  repeated  two  or  three 
times  a  day  for  several  days,  and  occasionally  afterward  for  about 
two  weeks,  in  order  to  completely  destroy  the  spores  and  prevent 
any  reappearance  of  the  disease.  Another  remedy  that  is  of  much 
curative,  value  is  salicylic  acid  in  2  per  cent,  alcoholic  solution. 

FOREIGN  BODIES  IN  THE  EXTERNAL  AUDITORY  CANAL. 

The  discovery  of  foreign  bodies  within  the  external  meatus  is 
of  very  frequent  occurrence.  They  may  be  animate  or  inanimate, 
and  they  may  either  originate  within  the  canal  or  enter  it  from 
without. 

Those  which  arise  from  within  are  usually  of  the  nature  of 
accumulations  and  may  consist  of  inspissated  cerumen,  of  a  com- 
pact or  laminated  mass  of  desquamated  epithelial  cells  (keratosis 
obturans),  or  of  a  combination  of  cerumen  and  epithelium  with  a 
large  proportion  of  hairs  from  the  tragus  and  outer  portion  of  the 
meatus.  Not  infrequently,  also,  the  scanty  purulent  discharge 
from  a  sluggish  otorrhea  may  remain  within  the  canal, undergo  in- 
spissation  and  hardening,  and  form  a  plug  of  dense  consistence. 

A  great  variety  of  objects  may  enter  or  be  introduced  into  the 
ear  from  without.  Different  kinds  of  insects  mav  make  their 
way  into  the  canal,  generally  during  sleep,  or  inanimate  objects 
may  be  intentionally  pushed  within  a  child's  ear  either  by  him- 
self or  by  one  of  his  playmates. 

INSPISSATED  CERUMEN. 

Accumulations  of  this  secretion  are  not  alwavs  due  to  the  same 
cause.  In  a  certain  proportion  of  cases  some  alteration  in  the 
character  of  the  cerumen  is  responsible  for  its  retention.  In 
others  the  curvature  of  the  canal  may  depart  so  far  from  the 
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normal  as  to  offer  a  mechanical  hindrance  to  the  escape  of  the 
secretion.  Finally,  anil  probably  in  the  majority  of  cases,  it  is 
the  result  of  ill-advised  attempts  on  the  part  of  the  patient  to 
cleanse  the  canal  by  means  of  some  one  of  the  various  imple- 
ments that  are  largely  sold  for  this  purpose.  These  too  often 
defeat  the  end  that  they  are  intended  to  serve  by  pushing  inward 
the  cerumen  instead  of  assisting  nature's  methods  of  removing  it. 

Symptoms. — It  Ls  often  surprising  that  so  few  symptoms  may 
attend  the  presence  within  the  canal  of  very  large  and  hard  masses 
of  cerumen.  Such  plugs  may  he  present  for  long  periods  of 
time,  during  which,  if  a  minute  channel  remain  for  the  passage 
of  the  sound  waves  to  the  drumhead,  the  patient  may  remain 
quite  unconscious  of  their  existence.  If,  however,  this  channel 
becomes  closed  or  the  mass  l)e  forced  against  the  tympanic  mem- 
brane, symptoms  immediately  develop  whiclj  prompt  the  patient 
to  seek  relief.  These  are  usually  a  sudden  deafness,  with  perhaps 
a  sensation  of  fulness  in  the  canal  or  of  pressure  upon  the  drum- 
head. This  pressure  being  transmitted  through  the  ossicles  to 
the  labyrinthine  fluids,  may  readily  occasion  vertigo  and  at  times 
hallucinations  of  hearing.  The  patient  will  often  complain  of 
the  reverberating  sound  of  his  voice,  it  sounding  to  him  as  though 
he  were  "talking  into  a  barrel."  In  exceptional  cases  a  very 
hard  and  dry  plug  may  sufficiently  irritate  the  canal  walls  to 
provoke  some  pain. 

Diagnosis. — Though  at  first  some  little  uncertainty  may  attend 
the  recognition  of  impacted  cerumen,  a  very  little  experience 
should  suffice  to  make  its  diagnosis  a  matter  of  comparative  ease. 

If  there  be  no  thick  growth  of  hair  about  the  tragus  to  obstruct 
the  view,  we  can  very  often  discover  the  plug  by  simply  drawing 
the  auricle  upward  and  backward.  If  the  mass  be  detected  in 
this  way  almost  at  the  orifice  of  the  canal,  it  certainly  should  not 
be  mistaken  for  the  drum- membrane,  even  if  its  presenting  sur- 
face be  polished  anil  of  a  somewhat  glistening  appearance.  The 
gentle  use  of  the  probe  will  be  of  use  in  banishing  any  doubt. 
In  case,  however,  that  the  plug  is  too  deeply  situated  to  he  seen 
by  the  unaided  eye,  the  introduction  of  the  speculum  becomes 
necessary.  Some  care  should  lie  observed  in  the  employment  of 
this   instrument  lest  it  lead  us  into  error.     If,  for  instance,  it  be 
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not  accurately  directed  in  the  course  of  the  canal,  a  slight  smear  of 
wax  upon  the  wall  may  be  mistaken  for  a  completely  occluding 
plug.  It  has  often  happened,  also,  that  the  shining  face  of  a 
deeply  sunken  mass  of  cerumen  has  been  thought  to  be  the  mem- 
brana  tympani.  The  absence  of  the  handle  of  the  malleus  as  a 
feature  of  this  supposed  membrane,  however,  should  apprise  one 
of  this  blunder,  and  a  further  test  will  be  found  in  the  applica- 
tion to  it  of  a  moistened  tuft  of  cotton  upon  the  tip  of  a  probe. 
The  yellowish  discoloration  of  the  cotton  that  will  be  obtained  in 
this  way  will  at  once  reveal  the  deception. 

Treatment. — For  several  excellent  reasons  syringing  of  the 
canal  with  warm  water  is  the  best  method  for  the  removal  from 
it  of  a  mass  of  impacted  cerumen.  If  skilfully  used  the  syringe 
will  usually  empty  the  canal  much  more  quickly  than  if  other 
instruments  be  employed;  even  in  unskilled  hands  it  is  scarcely 
likely  to  inflict  the  least  injury;  and  finally,  from  the  patient's 
point  of  view,  it  is  decidedly  the  least  unpleasant  method  that 
can  be  adopted.  To  facilitate  the  removal  of  the  plug  in  case  it 
be  very  hard  and  rather  firmly  adherent  to  the  walls  of  the  canal, 
a  very  useful  preliminary  to  the  employment  of  the  syringe  will 
be  the  instillation  within  the  canal  of  some  solution  that  will 
soften  the  mass  and  loosen  its  attachment  to  the  integument. 
A  moderately  dilute  solution  of  hydrogen  dioxide  is  very  effec- 
tive for  this  purpose,  or  the  patient  may  be  given  this  solution — 
sodii  bicarb,  gr.  xx,  glycerine,  3j>  aquce  5 — and  told  to  Put  a  *ew 
drops  of  it  in  the  canal  several  times  a  day,  retaining  it  for  some 
minutes  each  time,  and  to  return  in  two  or  three  davs  for  the 
syringing.  The  most  satisfactory  form  of  syringe  is  one  of  two 
or  three  ounces  capacity,  having  a  glass  barrel  and  a  long,  taper- 
ing nozzle.  The  hard  rubber  cap  at  each  end  should  be  remov- 
able and  the  piston  packing  be  of  asbestos,  so  that  the  whole 
instrument  can  be  easily  and  thoroughly  cleansed  and  sterilized. 
The  length  and  slenderness  of  the  nozzle  enable  the  surgeon  to 
see  distinctly  the  position  of  its  tip  and  to  direct  with  accuracy 
the  stream  of  water.  Some  form  of  receptacle  must  be  used  to 
catch  the  water  as  it  flows  from  the  ear.  Various  stvles  of  basins 
are  in  common  use,  but  these  must  all  be  held  by  the  patient, 
and,  as  his  hand  is  apt  to  be  rather  unsteady  than  otherwise,  their 
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contents  are  too  liable  to  be  spilled  by  any  sudden  movement 
upon  his  part.  A  far  more  convenient  and  cleanly  device  is  the 
spout-shaped  cup  which  can  be  hung  upon  the  auricle  by  a  wire 
loop.  At  its  lower  extremity  is  an  outlet  to  which  is  attached  a 
rubber  tube  of  suitable  length,  and  through  this  the  waste  Suid  is 
conveyed  to  a  cuspidor  or  other  vessel  upon  the  floor.    (Fig.  126.) 

The  water  used  is  always  to  be  heated  to  an  agreeable  tempera- 
ture, and  the  stream  from  the  syringe  should  be  directed  around 
the  borders  of  the  plug  rather  than  at  its  centre.  By  doing  this 
the  mass  is  much  more  readily  detached  from  p,a  1X 

the  walls  of  the  canal,  and  its  emergence  will  be 
favored  by  the  return  flow  of  the  fluid.  It  is 
always  well  to  straighten  the  canal  as  much  as 
possible  by  the  usual  upward  and  backward 
traction  upon  the  auricle.  No  more  than  a 
moderate  amount  of  force  should  be  employed 
in  injecting  the  water,  not  only  because  it  is  un- 
called for,  but  because  any  excess  of  force  may 
occasion  some  vertigo  in  the  patient  or  perhaps 
inflict  some  injury  upon  the  drumhead.  Upon 
the  escape  of  the  plug  the  meatus  should  be 
gently  mopped  dry  by  means  of  the  cotton- 
carrier,  and  should  its  walls  be  excoriated  or 
inflamed  to  any  noticeable  degree  a  soothing 
and   protective   ointment   may   be    applied    to  -.  t'uh      te 

them,  or  a  powder  of  boric  acid  and  zinc  oxide  plpe- 

insufflated.  For  several  hours  also  a  pledget  of  cotton  should  be 
worn  in  the  meatus,  in  order  that  the  newly  exposed  and  sensitive 
lining  may  not  be  chilled. 

In  those  somewhat  exceptional  cases  known  as  keratosis  obtw 
rans,  in  which  the  plug  is  principally  made  up  of  desquamated 
epithelium,  the  syringe  will  often  prove  of  itself  unable  to  effect 
its  expulsion.  In  this  event  we  are  compelled  to  resort  to  other 
instrumental  aid.  Blunt  curettes  and  appropriate  forceps  will 
generally  enable  us  to  gradually  break  up  the  dense  mass  and  to 
remove  it  in  fragments,  but  the  greatest  possible  care  should  be 
observed  in  doing  this,  and  no  one  should  attempt  it  who  cannot 
enjoy  to  the  fullest  extent  the  advantage  afforded  by  the  head- 
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mirror,  or  who  does  not  possess  the  delicate  skill  that  is  abso- 
lutely essential  to  the  safe  employment  of  these  instruments. 
Used  in  conjunction  with  them,  the  syringe  is  of  value  in  soften- 
ing the  epithelial  plug  and  making  its  instrumental  disintegration 
and  removal  the  more  easy. 

FOREIGN  BODIES  IN  THE  EAR. 

The  misguided  playfulness  of  children,  the  pranks  that  they 
are  apt  to  play  upon  one  another,  are  responsible  for  the  introduc- 
tion of  an  infinite  variety  of  foreign  bodies  within  the  auditory 
canal. 

Of  the  many  inanimate  objects  that  are  frequently  inserted,  a 
certain  number — such  as  smooth  beads,  round  buttons,  or  cherry- 
stones— are  quite  unirritating  and  do  no  harm  so  long  as  they 
are  allowed  to  remain  unmolested  by  rough  or  awkward  attempts 
at  removal.  Another  variety  of  object,  however,  while  being 
primarily  equally  as  unirritating  as  those  just  mentioned,  is  yet  apt 
to  undergo,  as  the  result  of  the  heat  and  moisture  of  the  meatus, 
germination  and  growth,  or  possibly  mere  swelling.  This  is  the 
objectionable  feature  of  such  bodies  as  peas,  beans,  coffee  berries, 
or  different  kinds  of  seeds.  Finally  we  have  a  long  list  of  insects 
and  bugs  that  may  fly  or  crawl  into  the  meatus,  particularly 
during  sleep. 

Symptoms. — The  symptoms  that  attend  the  presence  of  a  for- 
eign body  within  the  meatus  will  vary  in  their  aggressiveness 
with  the  amount  of  irritation  and  obstruction  that  are  occasioned 
by  it.  If  it  happens  to  be  smooth  and  round,  if  it  has  been  in- 
troduced without  force,  and  is  not  of  sufficient  size  to  completely 
fill  the  canal,  it  may  give  rise  to  no  symptoms  whatever,  and 
may  perhaps  remain  entirely  inoffensive  for  years.  If,  however, 
all  these  conditions  are  reversed  we  will  assuredly  have  more  or 
less  inflammatory  disturbance,  pain,  and  deafness. 

If  the  insertion  of  the  body  has  been  of  recent  occurrence  there 
can  be  little  or  no  difficulty  in  its  discovery.  With  the  speculum 
and  head-mirror  at  our  disposal  there  is  no  need  of  a  history. 
Even  with  these  to  aid  us,  however,  if  sufficient  time  has  elapsed 
to  permit  of  much  inflammatory  swelling  of  the  canal,  or  if  the 
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body  has  become  coated  with  cerumen  or  any  tympanic  discharge 
that  may  be  present,  we  may  have  considerable  difficulty  in  dis- 
covering or  in  recognizing  it. 

Treatment. — There  is  scarcely  anything  in  the  whole  range  of 
ear  work  that  will  so  severely  test  the  skill  and  discretion  of  the 
aural  surgeon  as  the  removal  under  unfavorable  conditions  of 
a  foreign  body  from  the  external  canal.  Lightness  and  steadi- 
ness of  hand,  infinite  patience,  and  excellence  of  judgment  must 
all  be  combined  if  he  would  avoid  not  only  failure,  but  perhaps 
the  infliction  of  serious  injury  to  the  contiguous  structures.  Even 
though  one  be  possessed  of  all  these  attributes,  resort  to  instru- 
mental delivery  should  never  be  made  until  the  syringe  has  proved 
ineffective.  In  the  very  large  majority  of  cases,  however,  the 
syringe  if  properly  used,  will  be  successful.  Where  there  is  no 
impaction  of  the  body,  and  the  canal  has  not  been  wounded 
and  inflamed  by  previous  crude  attempts  to  empty  it,  there 
can  be  little  else  to  interfere  with  the  washing  out  of  the  body 
by  ordinary  warm  water  syringing.  Straightening  of  the  canal 
should  be  effected  by  traction  upon  the  auricle,  and  the  stream 
of  water  then  directed  not  at  the  body,  but  between  it  and  the 
canal  wall.  In  those  children  that  are  either  timid  or  combative — 
and,  unfortunately,  there  are  many  of  them — it  is  not  infre- 
quently necessary  to  employ  an  anaesthetic,  in  order  that  the 
syringing  may  be  properly  conducted.  Should  it  fail,  how- 
ever— as,  in  spite  of  skill  and  perseverance,  it  sometimes  will — 
we  can  now  with  a  clear  conscience  resort  to  one  or  more  of 
the  several  instruments  that  have  been  devised  for  such  emer- 
gencies. 

The  blunt  ring-curettes,  slender  hooks,  and  delicate  needle- 
toothed  forceps  that  are  at  our  service  will  seldom  fail  in  skilled 
hands  to  extract  the  foreign  body.  The  fact,  however,  that  even 
the  expert  must  use  the  utmost  care  and  caution  in  the  employ- 
ment of  these  instruments,  should  be  sufficient  to  deter  anv  thumb- 
fingered  apprentice  from  rushing  in  where  the  trained  otologist 
would  tread  with  becoming  fear. 

When  an  insect  has  made  its  way  into  the  ear  it  is  best,  before 
attempting  its  removal  by  the  syringe  or  forceps,  to  first  destroy 
it  by  instilling  oil  into  the  canal.     Where  the  foreign  body  is  of 
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such  size  as  to  completely  fill  the  lumen  of  the  canal  and  to  pre- 
vent the  passage  beyond  it  of  any  instrument  that  might  effect 
its  removal,  an  old  device  that  has  recently  been  rediscovered 
may  be  adopted.  It  consists  in  moistening  the  tip  of  a  camel's- 
hair  brush  with  glue,  applying  it  to  the  body  in  the  canal,  and 
allowing  it  to  remain  until  the  glue  has  set.  When  this  has 
occurred  the  two  may  often  be  removed  together.  It  is  essen- 
tial to  dry  the  body  thoroughly  before  placing  the  brush  in  con- 
tact  with   it. 

In  the  rare  event  that,  in  spite  of  all  the  surgeon's  skill  and 
ingenuity,  the  body  persists  in  remaining  within  the  canal,  it  may 
become  necessary  in  order  to  prevent  the  development  of  severe 
inflammation  with  possible  extension  to  vital  structures,  to  reach 
and  remove  the  object  by  detaching  the  pinna  and  posterior 
portion  of  the  cartilaginous  canal. 


CHAPTER  XVII. 


DISEASES    AND    INJURIES  OF   THE  MEMBRANA  TTMPANI 
AND    TYMPANUM. 


MYRINGITIS— ACUTE  AND  CHRONIC. 

That  this  can  occur  as  a  distinct  disease  is  vigorously  denied 
by  many  otologists.  Clinically,  however,  it  is  convenient  to  admit 
its  possibility,  for  cases  occasionally  occur  in  which  inflam- 
matory involvement  of  the  membrane  is  so  marked;  while  accom- 
panying disturbance  of  the  tympanum  itself  or  of  the  external 
canal  is  so  insignificant,  (hat  the  affection  of  the  drumhead  seems 
to  constitute  the  sole  pathological  event.  It  is  usually  occasioned 
by  the  direct  application  of  some  form  of  irritant,  cold  air  or 
water  being  at  times  to  blame,  while  at  others  very  hot  water  or 
oils  have  produced  it. 

Symptoms. — It  is  the  disproportionate  mildness  of  the  subjec- 
tive symptoms  attending  this  disease,  as  compared  to  the  marked 
objective  changes  in  the  appearance  of  the  drumhead,  that  largely 
justifies  us  in  classifying  the  affection  as  a  disease  in  itself.  When 
well  established,  inspection  will  usually  reveal  very  deep  con- 
gestion of  the  membrane,  but  no  bulging  or  other  indication 
of  the  presence  of  fluid  in  the  middle  ear.  The  lining  of  the 
adjacent  portion  of  the  canal  will  be  found  very  slightly  flushed, 
if  at  all.  Although  pain  may  be  sharp  and  stinging  at  times,  it 
is  commonly  but  moderate  in  degree.  Deafness  and  tinnitus  are 
also  much  less  evident  than  one  would  be  led  to  expect  by  the 
findings  of  his  examination  with  the  speculum.  Infiltration  and 
thickening  of  the  drumhead  attend  the  progress  of  the  inflamma- 
tion, and  rapid  desquamation  of  the  dermoid  epithelium  being 
*  added  to  the  serous  exudation  will  lead  to  a  purulent  film  or  coat- 
ing upon  the  membrane.  Beneath  this,  superficial  or  deep 
erosions  may  occur  and  it  is  not  impossible  that  ulcerative  per- 
foration of  the  membrane  from  without  inward  may  take  place. 
387 
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If  the  membrane  be  cleansed  it  will  be  found  to  have  a  roughened 
or  granular  appearance,  and  a  minute  abscess  or  two  may  be 
discovered  in  its  deeper  layers.  These  will  usually  rupture  spon- 
taneously, leaving  shallow  ulcerations.  If  the  disease  becomes 
chronic  the  inflammatory  reddening  of  the  drumhead  gradually 
acquires  a  darker  hue,  the  suppurative  process  continues  with 
lessened  activity,  and  granulations  of  varying  size  will  gradually 
develop. 

Treatment. — Although  in  these  cases  the  mucous  membrane  of 
the  middle  ear  and  Eustachian  tube  may  not  share  at  all  in  the 
acute  inflammation  of  the  drumhead,  yet  it  is  probable  that  there 
is  always  more  or  less  chronic  catarrh  of  them.  Thorough  cleans- 
ing of  the  nose  and  postnasal  space  may,  therefore,  have  some 
restraining  influence  upon  the  intensity  of  the  inflammation,  and, 
in  addition,  we  may  mop  the  tubal  orifice  with  some  glycerite  of 
tannin.  Externally,  in  case  the  disease  displays  a  more  than  ordi- 
nary activity,  the  application  of  the  artificial  leech  in  front  of  the 
tragus  will  be  of  value,  and  we  may  also  paint  some  tincture  of 
iodine  back  of  the  auricle.  The  treatment  of  the  membrane  itself 
will  consist  of  careful  cleansing  by  means  of  the  cotton-carrier, 
and  this  will  be  followed  by  the  gentle  insufflation  of  a  powder 
composed  of  equal  parts  of  zinc  oxide  and  boric  acid.  A  little 
morphine  may  be  added  to  this  if  pain  should  be  at  all  severe.  If 
instead  of  entirely  subsiding  within  a  few  days  the  disease  should 
display  any  tendency  to  chronicity,  and  if  this  be  evidenced  by 
the  development  of  minute  ulcers  or  granulations  upon  the  mem- 
brane, a  light  brushing  of  these  with  a  10  or  20-grain  solution  of 
silver,  repeated  a  few  times,  will  usually  suffice  to  bring  the  dis- 
ease to  a  close. 

During  the  acute  stage  of  the  disease  the  administration  of  an 
active  laxative  and  some  temporary  restriction  of  the  diet  will  be 
apt  to  have  a  happy  effect  in  restraining  the  energy  of  the  inflam- 
mation. 

INJURIES  OF  THE  MEMBRANA  TYMPANI. 

Perforations  of  the  membrana  tympani  as  the  result  of  trau- 
matism are  of  quite  frequent  occurrence.  The  reprehensible  habit 
among  ignorant  people  of  punishing  children  by  boxing  their  ears 
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is  often  responsible  for  this  injury.  Analogous  to  this  is  the 
effect  of  sudden  condensation  of  the  air  in  the  outer  portion  of  the 
ear  by  violent  explosions.  The  wound  of  the  membrane  is  prob- 
ably due  in  the  larger  number  of  cases  to  direct  violence  exerted 
by  the  forcible  entrance  into  the  external  canal  of  some  foreign 
body.  There  is  nothing  to  be  gained  by  an  enumeration  of  the 
many  and  wide  variety  of  articles  that  have  occasioned  this  injury. 
They  may  enter  the  canal  by  accident  or  be  introduced  by  design. 
Again,  in  the  considerable  number  of  cases  in  which  atrophic  or 
degenerative  changes  of  the  tympanic  membrane  have  been  pres- 
ent, its  rupture  has  been  occasioned  by  violent  paroxysms  of  cough- 
ing or  sneezing.  A  sudden  and  overvigorous  blowing  of  the 
nose  has  also  been  known  to  produce  a  perforation,  and,  through 
the  same  mechanism,  too  forcible  inflation  of  the  middle  ear, 
either  by  the  Politzer  bag  or  the  catheter,  has  had  a  similar  ef- 
fect. In  the  event  of  rupture  having  been  caused  by  a  violent 
explosion  in  the  immediate  neighborhood  of  the  ear,  it  will 
usually  be  found  that  some  catarrhal  or  other  obstruction  of  the 
Eustachian  tube  has  been  an  accessory  factor  in  the  accident 
through  its  interference  with  the  normal  ventilation  of  the  tym- 
panum. 

The  appearance  and  situation  of  ruptures  of  the  tympanic 
membrane  will  depend  upon  the  manner  of  their  production. 
When  resulting  from  direct  violence  they  will  most  often  be 
found  in  the  anterior  half  of  the  membrane.  The  general  shape 
of  the  wound  will  conform  more  or  less  closely  to  that  of  the 
instrument  or  article  that  has  inflicted  it,  and  whether  its  edges 
be  smooth  or  ragged  will  also  be  influenced  by  the  same  circum- 
stances. A  moderate  amount  of  hemorrhage  will  usually  be  pro- 
voked by  the  accident  and  the  blood  will  be  found  about  the 
margin  of  the  wound  and  perhaps  occupying  a  portion  of  the 
canal.  In  case  of  much  injury  to  the  inner  wall  of  the  tym- 
panum with  perhaps  coincident  infection,  a  suppurative  median 
otitis  will  be  a  highly  probable,  if  not  inevitable,  outcome.  The 
rupture  that  is  caused  by  indirect  violence  is,  as  a  rule,  round  or 
oval  in  shape,  and  its  edges  are  apt  to  have  a  gaping  appearance. 
It  is  most  often  located  in  the  posterior  half  of  the  membrane, 
and  if  oval  its  direction  usually  corresponds  to  that  of  the  radia- 
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ting  fibres  of  the  median  layer.  Hemorrhage  is  commonly  less 
than  in  the  wound  due  to  direct  violence.  If  the  perforation  has 
been  caused  by  a  severe  fall  or  blow  upon  the  ear,  symptoms  of 
labyrinthine  concussion — such  as  deafness,  giddiness,  and  tinnitus 
— may  ensue.  The  deafness  that  denotes  this  complication  is  not 
only  severe,  but  it  is,  in  a  large  proportion  of  cases,  permanent. 

Treatment. — It  is  best  to  trust  largely  to  nature  to  repair  these 
ruptures  of  the  membrane  and  to  meddle  as  little  with  her  methods 
as  possible.  Less  harm  is  apt  to  follow  the  rendering  of  too 
little  assistance  by  the  surgeon  than  the  display  of  any  officious 
zeal  on  his  part.  If  the  wound  has  resulted  from  indirect  vio- 
lence it  should  be  protected  from  external  contamination  by 
placing  a  barrier  of  absorbent  cotton  in  the  meatus.  If  any 
quantity  of  blood  is  found  in  the  deeper  portions  of  the  canal  it 
may  be  gently  mopped  out  by  a  tuft  of  sterile  cotton  upon  an 
applicator,  and  afterward  some  stearate  of  zinc  combined  with  a 
small  proportion  of  iodoform  insufflated.  In  simple  wounds  of 
this  nature  there  is  no  occasion  whatever  for  syringing  the  ear  or 
for  the  instillation  of  drops  of  any  kind.  On  the  contrary,  they 
are  apt  to  prove  more  of  a  hindrance  than  a  help  to  cure,  and 
they  should  be  rigidly  avoided.  It  will  be  judicious,  however,  to 
cleanse  the  nos£  and  nasopharynx  two  or  more  times  daily  with 
the  Dobell  solution. 

When  it  is  direct  violence  that  has  occasioned  the  perforation 
and  there  has  been  some  coincident  injury  of  the  inner  wall  of 
the  tympanum,  steps  should  be  taken  to  prevent  or  minimize  any 
ensuing  inflammation.  The  gentlest  cleansing  of  the  canal  and 
membrane  with  sterile  cotton,  thorough  washing  of  the  nasal  and 
postnasal  cavities  with  the  Dobell  spray,  the  application  of  iodine 
back  of  the  ear,  and  a  light  pad  of  absorbent  cotton  over  the 
meatus — all  these  measures  should  be  employed,  and,  in  addition, 
a  laxative  should  be  given  and  the  food  supply  reduced.  If  in 
spite  of  these  prophylactic  measures  inflammation  of  the  mem- 
brane and  of  the  middle  ear  should  develop,  its  treatment  will  be 
that  of  acute  median  otitis. 
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ACUTE  INFLAMMATION  OF  THE  MIDDLE  EAR. 

Inflammation  of  the  mucous  membrane  lining  the  tympanic 
cavity  may  be  either  of  a  simple  catarrhal  character  or  it  may  lie 
purulent.  Diseases  of  the  tympanum  comprise  fully  two-thirds 
of  all  the  diseases  of  the  ear.  Under  normal  conditions  the 
tympanum  is  an  aseptic  cavity,  and  it  is  extremely  infrequent 
that  disease  originates  within  its  boundaries.  In  an  overwhelm- 
ing percentage  of  eases  the  primary  seat  of  disease  is  to  be  found 
in  the  nose  and  nasopharynx,  anil  from  here  it  makes  its  way, 
by  direct  continuity  of  the  mucous  membrane  that  lines  them 
all  in  common,  up  the  Eustachian  tube  to  the  chamber  of  the 
middle  ear.  It  is  the  well -equipped  rhinologist,  therefore,  who 
holds  the  key  to  the  prophylaxis  of  the  majority  of  affections 
of  the  tympanum.  Direct  treatment  of  this  cavity  itself  through 
the  external  canal  may  Ite  of  assistance  in  alleviating  and  abbre- 
viating its  diseases,  but  complete  and  permanent  cure  can  only  l>e 
conferred  by  him  who  has,  in  addition,  the  ability  to  restore  and 
maintain  the  health  of  the  nose  and  nasopharynx.  The  patho- 
logical conditions  of  these  latter  two  cavities  that  are  most  likely 
to  extend  to  and  implicate  the  middle  ear  have  already  been 
described  under  their  appropriate  headings,  and  it  is  scarce!]' 
necessary  now  to  emphasize  the  fact  that  it  is  these  which  should 
receive  the  lion's  share  of  treatment,  even  when  they  have  become 
equally  well  established  in  the  tympanum. 

Although,  for  the  purpose  of  clinical  description,  acute  inflam- 
mation of  the  middle  ear  is  classified  under  the  two  headings  of 
simple  catarrhal  and  purulent,  yet  it  is  to  be  remembered  that  the 
two  divisions  are  but  different  pathological  degrees  of  the  same 
disease  process.  Since,  therefore,  the  progress  of  the  one  will 
eventuate  in  the  other,  it  frequently  happens  that  at  our  first 
examination  of  a  median  otitis  we  are  unable  to  reach  an  imme- 
diate decision  as  to  with  which  of  the  two  we  have  to  deal 

ACUTE  CATARRHAL  OTITIS   MEDIA. 

Etiology.  — With  a  perfectly  healthy  nose  and  nasopharynx  it 
is    extremely    doubtful  if  any  of  the  causes  to  which  this  disease 
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is  commonly  attributed  would  prove  operative.  Chilling,  as  the 
result  of  a  wetting  or  a  prolonged  exposure  to  cold,  sea-bathing, 
and  dentition  might  prove  sufficient  to  produce  a  moderate  con- 
gestion of  the  tympanic  mucous  membrane,  but  it  would  probably 
soon  subside  and  leave  no  trace.  An  acute  rhinitis,  however, 
particularly  if  it  be  of  an  infectious  nature,  such  as  that  of  influ- 
enza or  grippe,  is  a  very  frequent  and  active  cause  of  median 
otitis.  Similarly,  it  is  an  almost  constant  accompaniment  in 
varying  degrees  of  the  rhinopharyngitis  that  attends  the  exan- 
themata, typhoid  fever,  pertussis,  and  pneumonia.  Another  one- 
time prolific  cause,  though  now,  happily,  a  much  less  frequent 
one,  is  the  entrance  of  various  solutions  into  the  middle  ear  as 
the  result  of  their  use  in  the  original  and  now  antiquated  form 
of  the  nasal  douche. 

Symptoms. — The  earliest  sensations  of  discomfort  are  often 
referred  to  the  nasopharynx  and  to  that  side  of  it  corresponding 
to  the  affected  ear.  A  feeling  of  fulness  or  of  dull  pain  over  the 
course  of  the  Eustachian  tube  is  of  usual  occurrence,  and  this  is 
apt  to  be  aggravated  by  the  act  of  swallowing.  In  a  few  hours 
the  pain  will  have  usually  extended  to  the  middle  ear  and  have 
become  lancinating  or  throbbing  in  character.  The  ear  will  have 
a  stuffy  or  stopped-up  sensation,  and  there  will  be  evident,  though 
perhaps  not  marked,  impairment  of  hearing.  Different  forms  of 
tinnitus  of  varying  degrees  of  loudness  commonly  accompany  the 
inflammation,  and  deep-seated  tenderness  upon  pressure  below  the 
auricle  is  obtainable.  The  pain  almost  always  increases  in 
severity  toward  night  and  may  radiate  from  the  ear  toward  the 
teeth  or  upward  and  backward  over  the  side  of  the  head.  In 
children,  particularly,  there  is  apt  to  be  a  greater  or  less  elevation 
of  temperature  accompanied  by  certain  nervous  phenomena,  such 
as  delirium  or  even  convulsions. 

The  examination  should  not  be  limited  to  the  meatus  and  tvm- 
panic  membrane,  but  should  include  a  careful  inspection  of  the 
nasal  and  postnasal  cavities.  These  latter  will  almost  invariably 
be  found  to  be  the  seat  of  an  acute  or  subacute  catarrhal  process 
which  has  been  but  the  precursor  and  cause  of  that  which  has 
secondarily  involved  the  tube  and  tympanum.  When  the  rhino- 
scopic  mirror  can  be  sucessfully  employed  the  tubal  orifice  will 
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be  seen  to  be  flushed  and  swollen  and  occluded  by  a  mass  of 
viscid,  glairy  mucus. 

In  cases  of  average  severity  the  congestion  of  the  drumhead  is 
apt  to  be  most  pronounced  over  that  portion  of  it  known  as 
Shrapnell's  membrane,  and  there  is  also  an  extension  of  it  down- 
ward along  the  handle  of  the  malleus.  When  the  attack  is 
more  severe,  not  only  the  periphery,  but  perhaps  the  whole 
membrane  shares  in  the  deep  redness  that  attends  the  vascular 
engorgement.  The  handle  of  the  malleus  may  be  entirely  ob- 
scured, and  the  only  recognizable  landmark  that  this  ossicle 
may  afford  will  be  the  short  process  which  appears  as  a  pale  pink 
or  yellowish-white  point.  Should  there  be  any  material  amount 
of  serous  exudation  within  the  tympanum,  its  escape  by  way  of 
the  Eustachian  tube  being  prevented  by  reason  of  the  catarrhal 
swelling  of  the  tubal  mucous  lining,  it  may  occasion  a  noticeable 
bulging  of  the  postero-inferior  quadrant  of  the  tympanic  mem- 
brane.   This,  however,  is  not  of  frequent  occurrence. 

The  diagnosis  of  the  affection  can  present  no  difficulty.  The 
character  of  the  pain  jnay  perhaps  suggest  neuralgia,  but  inspec- 
tion of  the  drumhead  will  at  once  dispose  of  this  supposition. 

Treatment. — From  what  has  been  said  concerning  the  etiology 
tof  the  disease  it  logically  follows  that  treatment  of  the  primary 
disturbance  within  the  nose  and  nasopharynx  should  take  prece- 
dence of  that  directed  to  the  ear  itself.  A  merely  perfunctory 
sort  of  spraying  of  the  nose  with  DobelPs  solution  or  liquid 
petrolatum,  which  is  all  that  many  otologists  seem  to  think  nec- 
essary, is  by  no  means  sufficient.  The  cleansing  of  this  cavity 
and  of  the  postnasal  space  should  be  most  thorough.  If  neces- 
sary to  the  complete  removal  of  the  thick  muco-purulent  secre- 
tion that  is  usually  encountered,  the  lower  and  middle  turbinates 
should  be  reduced  by  brushing  them  with  a  4  per  cent,  solution 
of  cocaine  upon  the  cotton-carrier.  The  alkaline  spray  is  then 
used,  perhaps  several  times,  and,  in  addition,  a  generous  tuft  of 
cotton  upon  the  applicator  is  saturated  with  the  same  solution, 
carried  through  the  nose  back  to  the  nasopharynx,  and  its  vault 
and  posterior  wall  gently  but  persistently  mopped  until  they  are 
freed  from  the  thick  coating  of  tenacious  mucus  that  is  invariably 
found  covering  them.     By  giving  the  tip  of  the  applicator  the 


curve  of  a  Eustachian  catheter  the  lateral  walls  may  also  be 
cleansed  and  the  plug  of  mucus  obstructing  the  tubal  orifice 
removed.  If  now  the  same  procedure  be  repeated  with  some 
glycerole  of  tannin  upon  the  applicator,  and  if  this  be  followed  by 
the  spraying  of  an  oily  solution,  such  as  that  of  Douglas,  we  shall 
probably  have  made  the  nose  and  nasopharynx  as  approximately 
aseptic  as  we  are  ever  apt  to  find  them.  After  so  thorough  a 
cleansing  and  medication  as  this,  no  reasonable  objection  can  be 
urged  against  a  gentle  inflation  of  the  middle  ear  by  the  Politzer 
method.  The  hypothetical  danger  of  infecting  the  tympanum  by 
forcing  pathogenic  organisms  into  it  in  this  way  through  the 
Eustachian  tube  has  been  minimized,  if  not  entirely  removed, 
and  the  good  that  will  be  accomplished  by  overcoming  the  tym- 
panic vacuum  and  reducing  the  pressure  and  mechanical  hyper- 
emia for  which  it  is  responsible,  will  be  vastly  in  excess  of  any 
possible  harm  that  may  result.  The  use  of  the  catheter  for  thi>  pur- 
pose is  to  be  deprecated,  not  only  because,  as  a  rule,  it  is  unnec- 
essary, hut  because  it  is  extremely  apt  to  prove  irritating  to  the 
inflamed  and  oversensitive  pituitary  am!  tubal  mucous  membrane. 


Arti lit- in]  leech. 


It  is  probable  that  what  may  be  termed  the  external  treatment 
of  the  ear  has  some  mildly  palliative  effect  upon  the  course  of  the 
intratympaiiic  inflammation,  but  of  curative  action  it  has  none. 
Cases  of  catarrhal  otitis  media  that  receive  the  thorough  nose  and 
throat  treatment  that  I  have  described  will  almost  invariably 
recover  without  anything  further  in  the  nature  of  local  thera- 
peusis.     It  will  at  least  do  no  harm,  however,  to  apply  the  arti- 
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final  leech  in  front  of  the  tragus,  to  paint  iodine  back  of  the 
auricle,  to  gently  syringe  the  canal  every  few  hours  with  a  warm 
boric-acid  solution,  and  during  the  intervals  to  keep  a  hot-water 
bag  or  some  other  vehicle  of  dry  heat  against  the  ear.  I  have 
very  little  faith  in  the  relief  that  is  said  to  be  afforded  by  the 
instillations  into  the  meatus  of  solutions  of  morphine,  atropine,  or 
cocaine.  Their  mere  contact  with  the  inflamed  drumhead  is  of 
no  more  value  than  that  of  so  much  water,  and  the  amount  of 
the  medicament  that  is  absorbed  by  the  cutaneous  surface  is 
infinitesimal. 

The  activity  of  the  inflammation  may  be  very  greatly  dimin- 
ished, however,  by  the  employment  of  certain  systemic  measures. 
The  one  of  first  importance  is  the  ad  m  in  1st  ration  of  an  active 
laxative.  Subsequently  the  exhibition  of  aconite  in  small  and 
frequently  repeated  doses  will  subdue  the  arterial  excitement,  and 
if  symptoms  of  nervous  disturbance  are  manifest,  bromide  of 
potassium  will  best  control  them.  The  diet  should  of  course  be 
restricted,  and  if  the  patient  will  remain  in  bed  for  a  day  or  two 
it  will  materially  hasten  his  recover)'. 

Upon  the  subsidence  of  the  attack  it  wilt  l>e  advisable  to  repeat 
the  Politzerization  of  the  middle  ear  a  few  times,  not  only  to 
restore  the  normal  patency  of  the  Eustachian  tube,  but  to  pre- 
vent any  of  the  occasional  sequehe  of  the  inflammation,  such  as 
adhesions  of  the  membraua  or  stiffening  of  the  ossicular  joints. 
Since,  also,  one  attack  of  this  kind  predisposes  to  others,  there 
should  be  no  avoidable  loss  of  time  in  removing  from  the  nose 
and  nasopharynx  any  of  those  obstructive  or  chronic  catarrhal 
conditions  that  so  greatly  increase  the  patient's  liability  to  sec- 
ondary tympanic  inflammation. 

It  has  l>een  advised  by  more  than  one  author  that  in  case  of 
the  existence  of  adenoid  growths  they  lie  at  once  removed,  even 
during  the  continuance  of  the  otitis.  This  I  think  is  not  only 
unnecessary  to  the  cure  of  the  aural  disturbance,  but,  through  the 
addition  of  a  reactive  inflammation  to  that  already  present,  may, 
by  intensifying  the  latter,  lead  to  its  transformation  into  one  of  a 
purulent  character. 
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In  the  absence  of  treatment,  or  perhaps  as  the  result  of  injudi- 
cious treatment  of  a  simple  catarrhal  median  otitis,  this  may  be 
converted  into  one  of  a  purulent  type.  Infection  of  the  middle 
ear  by  the  entrance  through  the  Eustachian  tube  of  one  or  more 
of  the  several  forms  of  pyogenic  organisms  is,  of  course,  the  invari- 
able precedent  of  the  suppurative  process.  Those  most  often 
concerned  in  the  production  of  this  disease  are  the  pneumococcus 
of  Frankel,  the  streptococcus,  and  the  staphylococcus.  Their 
success  in  establishing  suppuration  will  depend  very  largely  upon 
the  state  of  the  patient's  general  health  and  upon  the  degree  of 
resistance  possessed  by  the  tympanic  mucous  membrane.  A 
number  of  previous  attacks  of  catarrhal  inflammation  will  have 
materially  reduced  its  capacity  for  self -protection,  and  have  ren- 
dered it  an  easy  mark  of  the  pus-producing  organism.  Several 
of  the  general  febrile  diseases  act  as  exciting  causes  of  purulent 
otitis.  Scarlatina,  measles,  and  diphtheria  act  in  this  way  with 
particular  frequency  in  children,  and  for  this  reason  it  is  ex- 
tremely important  that  the  ears  should  be  repeatedly  inspected 
during  the  continuance  of  these  diseases,  and  that  cleansing  and 
antisepsis  of  the  nose  and  nasopharynx  should  receive  the  closest 
attention  of  the  physician.  In  adults,  influenzal  and  grippal 
attacks  are  most  often  responsible  for  a  complicating  purulent 
inflammation  of  the  tympanum,  and,  therefore,  in  these  diseases 
as  well  the  nasal  and  postnasal  cavities  should  receive  the  same 
active  prophylaxis.  Typhoid  fever,  pneumonia,  and  acute 
nephritis  are  also  accompanied  at  times  by  this  complication,  all 
of  them  being  commonly  attended  by  inflammatory  involvement 
of  the  nasopharynx.  Perforation  of  the  drumhead  with  coinci- 
dent infection  of  the  middle  ear  as  the  result  of  the  introduction 
of  foreign  bodies  into  the  meatus  or  of  unskilful  attempts  to  remove 
them,  is  not  infrequently  followed  by  suppurative  inflammation. 

Symptoms. — The  symptoms  that  characterize  this  disease  differ 
from  those  of  the  simple  catarrhal  otitis,  chiefly  in  their  greater 
intensity  and  in  the  greater  amount  of  systemic  disturbance  that 
accompanies  them.  The  agonizing  pain  that  precedes  spontaneous 
rupture  or  delayed  paracentesis  of  the  membrana  baffles  descrip- 
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tion.  The  impairment  of  hearing  is  much  more  pronounced,  the 
tinnitus  louder  and  continuous  instead  of  intermittent,  and  the 
sensations  of  fulness  and  throbbing  in  the  affected  ear  more  dis- 
tressing. Systemic  participation  in  the  disease  is  manifested 
at  times  by  considerable  elevation  of  temperature,  constipation, 
entire  loss  of  appetite,  insomnia,  and  very  often  nervous  distur- 
bance, such  as  delirium,  or,  in  children,  convulsions. 

Examination  of  the  ear  discloses  a  tympanic  membrane  so  uni- 
formly and  intensely  congested  that  all  its  anatomical  features 
are  obliterated.  In  addition  to  this  alteration  of  its  appearance, 
there  is  a  corresponding  change  in  its  position  due  to  the  filling 
of  the  tympanum  with  an  inflammatory,  and,  in  this  case,  puru- 
lent secretion.  Instead  of  the  normal  outward  presenting  con- 
cavity of  the  drumhead,  we  find  a  distinct  bulging  convexity  of 
it  which  is  particularly  marked,  as  a  nile,  in  its  posterior  half. 

If  a  policy  of  non-intervention  be  adopted  the  collection  of  pus 
within  the  cavity  increases  in  quantity,  pressure  upon  its  outer 
membranous  wall  becomes  steadily  greater,  and  when  it  seems 
that  the  limit  of  the  patient's  endurance  has  been  reached,  spon- 
taneous rupture  of  the  abscess  suddenly  occurs,  tension  is  relieved, 
and  the  symptoms,  both  local  and  general,  at  once  subside. 
Three  or  four  days  are  usually  required  for  this  unassisted  evacu- 
ation to  occur,  and  during  this  period  of  waiting  upon  nature  the 
patient  is  not  only  subjected  to  tortures  that  must  be  experienced 
to  be  appreciated,  but  he  is  exposed  to  all  the  danger  of  life  and 
risk  of  permanent  injury  that  may  attend  the  extension  of  the 
disease  to  neighboring  structures.  The  mastoid  antrum  and  cells 
will  almost  inevitably  be  seriously  involved  as  a  consequence  of 
this  delay,  and  other  complications  that  cfecur  with  lamentable 
frequency  are  facial  paralysis,  menihgitis,  pyiemia,  and  septice- 
mia, thromlx)sis  of  the  lateral  and  perhaps  other  sinuses,  exten- 
sive necrosis  of  the  temporal  bone,  attended  at  times  by  hemor- 
rhage from  the  carotid  artery  or  jugular  vein,  and,  finally, 
epidural  or  cerebral  abscesses.  The  facility  with  which  menin- 
gitis may  be  occasioned  is  explained  by  the  close  anatomical 
relation  that  exists  between  the  tympanic  and  cranial  cavities 
through  the  medium  of  the  petroso-squamosal  suture.  In  infancy, 
previous  to  the  closure  of  this  fissure,  a  duplicature  of  the  dura 
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mater  projects  through  it  into1  the  tympanum  and  blends  with 
the  muco-periosteal  lining  of  the  cavity;  and  later  in  life,  although 
this  gap  is  obliterated,  the  vascular  connection  between  the  two 
membranes  remains. 

The  point  at  which  spontaneous  rupture  of  the  tympanic  abscess 
occurs  is  usually  in  either  the  lower  anterior  or  posterior  quadrant 
of  the  drumhead.  In  case,  however,  the  greatest  violence  of  the 
inflammation  has  been  manifested  within  the  attic  it  is  here  that 
pus  will  be  found  in  greatest  amount,  and  it  is  in  the  membrana 
flaccida  or  Shrapnell's  membrane  that  pointing  and  perforation 
will  take  place.  Although  the  ensuing  discharge  may  at  first  be 
of  a  seropurulent  character,  it  very  soon  becomes  distinctly  puru- 
lent. Under  exceptionally  favorable  circumstances,  concerning 
chiefly  the  general  vitality  of  the  patient  and  the  extent  to  which 
the  disease  has  invaded  the  cavities  contiguous  to  the  ear,  the  dis- 
charge will  gradually  diminish,  and  within  probably  two  or  three 
weeks  it  will  entirely  cease  and  permit  of  the  cicatrization  of  the 
perforation.  So  gratifying  a  termination  of  the  attack  is  rare, 
however,  for  prolonged  retention  of  the  pus  within  the  middle 
ear  is  almost  always  provocative  of  destructive  processes  in  that 
cavity,  which  leave  permanent  disability  and  tend  to  prolong  the 
suppuration  indefinitely.  Even  when  spontaneous  perforation  has 
occurred  very  early  in  the  attack,  however,  the  passing  of  the 
acute  into  a  chronic  process  is,  in  spite  of  it,  very  apt  to  happen 
in  those  cases  that  have  been  secondary  to  attacks  of  the  exan- 
themata, of  diphtheria,  or  of  influenza.  In  instances  such  as 
these  the  tympanic  inflammation  is  apt  to  be  particularly  intense 
and  virulent,  and  unless  evacuation  and  free  drainage  of  the 
cavity  are  effected  with  exceptional  promptitude,  extensive  de- 
struction of  the  ossicles  and  walls  of  the  tympanum  becomes 
highly  probable.  This  result  is  also  greatly  favored  by  a  de- 
praved condition  of  the  patient's  general  health  and  by  the  ex- 
istence of  the  strumous  diathesis,  or  of  any  tuberculous  tendency. 

As  affecting  prognosis,  we  must  be  aware  of  the  possibility 
that,  after  the  arrest  of  all  active  symptoms  of  the  disease,  the 
subsidence  of  the  discharge  and  the  closure  of  the  perforation  of 
the  membrana,  certain  of  its  effects  may  be  of  later  appearance 
and  prove  of  permanent  duration.     For  instance,  if  during  the 
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stage  of  decline  of  the  inflammation  and  the  establishment  of  the 
reparative  process  the  eroded  surfaces  of  the  membrana  and  of 
the  inner  wall  of  the  tympanum  are  permitted  to  come  and  remain 
in  contact  for  any  material  length  of  time,  more  or  less  extensive 
adhesions  of  them  are  almost  certain  to  form.  These  will  of 
course  lead  to  immobilization  of  the  ossicles,  to  depression  and 
fixation  of  the  foot-plate  of  the  stapes  within  the  fenestra  ovalis, 
and  to  the  evolution  of  the  series  of  symptoms  that  are  occasioned 
by  increase  of  labyrinthine  pressure.  Progressive  impairment 
of  audition,  increase  of  tinnitus,  with  perhaps  the  addition  of 
vertigo,  are  common  results  of  these  alterations  in  the  sound- 
conducting  apparatus.  Even  in  the  absence  of  adhesions  of  the 
drumhead  the  ossicular  articulations  may  become  ankylosed,  or 
there  may  occur  thickening  or  atrophic  changes  of  or  calcareous 
deposits  in  the  membrana  that  will  at  times  seriously  interfere 
with  its  functional  activity.  Finally,  in  the  event  of  the  exten- 
sive or  complete  destruction  of  the  membrana  and  ossicles  it  is 
the  injurious  effect  upon  hearing  that  will  be  the  principal  result. 
The  symptoms  that  arise  from  extension  of  the  suppurative 
inflammation  to  the  mastoid  cells  and  to  the  cranial  cavity  will 
be  considered  later. 

Diagnosis. — Previous  to  perforation  of  the  membrana  and  the 
escape  of  the  contents  of  the  tympanum,  no  positive  diagnosis  can 
be  made  between  an  acute  simple  and  an  acute  purulent  inflam- 
mation of  the  middle  ear.  A  severe  attack  of  the  former  and 
one  of  average  severity  of  the  latter  are  so  nearly  alike  in  the 
symptoms  they  produce  and  in  the  changes  they  effect  in  the 
appearance  of  the  drumhead  that  there' can  be  no -certain  differ- 
entiation between  them.  Inflammation  that  is  limited  to  the 
membrana — myringitis— should  not  lead  us  into  error,  for  the 
pain  that  attends  it  is  roinpara lively  trifling  ami  the  reduction  of 
hearing  power  but  moderate.  A  semblance  of  bulging  may  1>e 
occasioned  by  the  presence  upon  the  membrana  of  blebs  or  ves- 
icles, but  good  illumination  and  close  scrutiny  should  make  their 
recognition  easily  possible.  Upon  incision  or  spontaneous  rup- 
ture of  the  membrane  the  character  of  the  ensuing  discharge 
will  at  once  reveal  th»  disease.     In  case    rupture 

has   already  oco  ne  die  ear,  the  canal 
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and  membrane  are  to  be  thoroughly  cleansed  by  means  of  sterile 
cotton  upon  an  applicator,  and  the  perforation  then  searched  for. 
Should  there  be  any  difficulty  in  its  discovery,  auto-inflation  of 
the  ear  by  the  Valsalvan  method,  the  membrane  being  at  the 
same  moment  under  inspection,  will  usually  enable  us  to  locate 
the  breach.  Perforations  in  Shrapnell's  membrane  are  now  and 
then  extremely  minute  and  may  for  a  time  escape  detection. 

Prognosis. — In  uncomplicated  cases  of  acute  purulent  otitis 
media  the  treatment  of  which  we  have  been  able  to  assume  early 
in  the  attack,  and  in  which  the  general  health  of  the  patient  is 
of  average  excellence,  the  prognosis  will,  as  a  rule,  be  favorable. 
Such  cases  are  usually  the  outcome  of  an  acute  exacerbation  of  a 
chronic  nasal  and  nasopharyngeal  catarrh,  and,  upon  the  control 
of  the  primary,  the  secondary  disease  will  almost  always  quickly 
yield  to  appropriate  treatment.  When,  however,  the  otitis  is  con- 
secutive to  diphtheria,  to  measles,  to  scarlet  or  typhoid  fevers,  or 
when  the  patient  is  a  syphilitic  or  is  the  subject  of  strumous  or 
tuberculous  taint,  the  prognosis  will  be  doubtful  if  not  distinctly 
unfavorable.  The  purulent  middle-ear  inflammation  that  is  so 
frequently  associated  with  influenza  and  grippe  is  notoriously 
virulent  and  apt  to  eventuate  in  destructive  processes  that  will 
leave  permanent  disability.  Under  any  circumstances,  regard- 
less of  etiological  factors,  one  or  more  of  the  following  list  of 
symptoms  will  influence  the  prognosis  very  much  for  the  worse: 
A  loud  and  incessant  tinnitus;  severe  pain,  which  persists  after 
the  opening  of  the  abscess  and  the  escape  of  its  contents;  profuse 
suppuration,  which  does  not  diminish  under  treatment;  the  pres- 
ence of  granulations  or  polypi,  which  usually  spring  from  areas 
of  carious  bone;  extensive  destruction  of  the  membrana  and  ossi- 
cles; evidences  of  mastoid  involvement;  facial  paralysis  and  in- 
flammation of  the  cervical  glands. 

Treatment. — In  this  variety  of  median  otitis,  as  in  the  simple 
catarrhal  form,  the  treatment  of  the  nose  and  nasopharynx  should 
completely  overshadow  that  of  the  ear  itself.  Pathologically, 
these  two  cavities  are  one,  and  it  is  in  this  catarrhal  bridal- 
chamber  that  pathogenic  organisms  are  multiplied  in  countless 
numbers.  Each  frequently  recurring  physiological  opening  of 
the  Eustachian  tube  offers  them  easy  passage  to  the  middle  ear, 
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and  when  they  have  arrived  there  and  made  (heir  declaration  of 
war,  what  possible  chance  have  the  inherent  protective  powers  of 
the  tympanic  mucous  membrane  to  successfully  meet  and  destroy 
them,  to  drive  them  back  whence  they  came,  if  (heir  ranks  are  to 
be  constantly  reinforced  by  legions  of  others  from  the  diseased 
nose  and  nasopharynx?  Nothing  could  be  more  distinctly 
apparent  than  the  absolute  necessity  for  thorough  cleansing  and 
disinfection  of  these  unclean  upper  air  passages,  in  order  that  this 
active  germ  reproduction  shall  be  speedily  stopped.  If  the 
measures  we  adopt  are  applied  with  sufficient  frequency  and 
energy  to  accomplish  this,  the  inflammatory  swelling  and  closure 
of  the  Eustachian  tube  will  soon  be  overcome  and  its  reopening 
will  permit  the  pus-filled  tympanum  to  empty  itself  through  its 
natural  outlet.  And  yet  we  are  told  by  a  distinguished  otologist, 
in  a  recently  published  text-book  on  the  diseases  of  the  ear,  nose, 
and  throat,  that  "  any  active  treatment  of  the  nose  and  nasopharynx 
during  an  attack  of  purulent  median  otitis  is  to  be  avoided." 
And  we  have  but  to  turn  the  page  to  find  that  "in  any  case  of 
acute  purulent  discharge "  we  are  enjoined  to  "let  the  ear  run 
and  drain  itself  through  the  natural  drainage-tube,  the  external 
auditory  canal!"  It  is  to  be  hoped  that  such  a  misconception  of 
what  constitutes  the  natural  drainage-tube  of  the  tympanum  is 
not  widely  prevalent  among  otologists. 

The  same  treatment  of  the  nose  and  throat  that  I  have  advised 
during  an  acute  catarrhal  median  otitis  should  be  carried  out  in 
this  purulent  form  of  the  disease  with  increased  rather  than 
lessened  assiduity.  The  more  quickly  we  succeed  in  restoring 
the  patency  of  the  Eustachian  tube  the  less  probable  need  will 
there  be  for  nature  or  ourselves  to  provide  any  artificial  channel 
for  the  relief  of  the  overfilled  tympanum.  If,  however,  it  be  our 
misfortune  to  first  see  the  ear  so  late  in  the  course  of  the  disease 
that  no  postponement  of  surgical  interference  can  be  permitted— 
if  the  patient  be  almost  mad  with  pain,  if  the  bulging  of  the 
membrana  lie  so  great  as  to  threaten  imminent  rupture — it  is  our 
imperative  duty  to  incise  the  drumhead  without  the  loss  of  an 
unnecessary  moment.  If,  on  the  other  hand,  the  patient  has  sent 
for  us  a  day  or  two  or  even  some  few  hours  previous  to  the  ar- 
rival of  tins  critical   moment,  we  mav  in  some  instances  avert 
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the  necessity  for  incision  of  the  membrane  by  prompt  and  proper 
treatment.  All  the  measures,  general  and  local,  that  have  been 
detailed  for  the  management  of  the  simple  catarrhal  inflammation 
will  be  of  value  in  this.  Since  the  necessity  for  reestablishing 
tubal  drainage  is  more  urgent,  however,  we  may  employ  an  addi- 
tional remedy  that  is  now  at  our  service.  After  the  preliminary 
cleansing  of  the  nose  and  postnasal  space  and  the  cocainization 
of  the  turbinates  and  Eustachian  orifice,  a  1  to  2000  solution  of 
adrenalin  should  be  carried  to  the  entrance  of  the  tube  bv  means 
of  a  cotton-tipped  applicator  having  a  properly  curved  extremity. 
Allowed  to  remain  in  contact  with  this  point  for  a  few  minutes, 
it  will  be  followed  in  two  or  three  minutes  by  marked  shrinkage 
of  the  swollen  mucosa,  the  escape  of  a  quantity  of  viscid  mucus  or 
muco-pus  from  the  lumen  of  the  canal,  and  in  not  a  few  cases  by 
the  issuance  of  more  or  less  pus  from  the  cavity  of  the  middle  ear. 
With  the  tubal  swelling  reduced  to  this  extent  but  little  force 
will  be  required  to  reopen  the  tube  in  its  entirety  by  the  Politzer 
bag  or  the  catheter;  and  with  the  use  of  either,  if  the  Tiead  be 
tilted  forward  and  to  the  side  opposite  to  that  of  the  affected  ear 
the  escape  of  the  inflammatory  contents  of  the  tympanum  will  be 
greatly  favored.  It  is  not  impossible  that  in  this  way  the  neces- 
sity for  incision  of  the  membrana  may  be  safely  postponed,  if  not 
altogether  averted.  Those  who  advocate  the  immediate  incision 
of  the  drumhead  the  moment  there  is  any  reason  to  suspect 
the  presence  of  an  intratympanic  exudation  are  liable  at  times,  in 
spite  of  the  most  rigid  antiseptic  precautions,  to  convert  into  a 
prolonged  purulent  process  what,  with  a  little  patience,  might 
have  ended  as  a  simple  catarrhal  one.  At  the  risk  of  uncalled- 
for  reiteration,  I  repeat  that  in  the  presence  of  such  pressure  upon 
the  membrana  as  makes  its  eventual  spontaneous  perforation 
inevitable,  the  knife  should  give  immediate  exit  to  the  imprisoned 
fluid;  but  I  am  not  yet  ready  to  consider  justifiable  the  employ- 
ment of  artificial  puncture  previous  to  this  period  as  a  merely 
antiphlogistic  measure.  With  no  disposition  to  belittle  the  pos- 
sible dangers  that  attend  the  prolonged  retention  of  pus,  I  still 
think  that  our  faith  in  nature  is  very  often  withdrawn  too  soon 
and  that  however  great  the  immediate  relief  due  to  our  interven- 
tion may  seem,  it  is  too  often  gained  at  the  expense  of  much  sub- 
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sequent  work  on  our  own  and  nature's  part  to  repair  what,  in  the 
light  of  later  events,  may  prove  to  have  been  an  injury.  Experi- 
ence alone  can  teach  us  just  when  to  lay  aside  conservatism  and 
take  up  the  knife;  but  it  is  this  knowledge  that  is  expected  of  the 
specialist,  and  while  the  general  practitioner  may  be  readily  par- 
doned for  making  a  premature  and  perhaps  an  unnecessary 
incision,  the  longer  training  of  the  specialist  should  enable  him  to 
calmly  wait  until  the  precise  moment  when  waiting  shall  cease  to 
be  a  virtue. 

There  are  emergencies,  however,  in  which,  as  I  have  said,  the 
extremity  of  suffering  is  so  great,  the  patient's  self-control  so 
wholly  abolished,  that  the  time  required  for  cleansing  and  cocaini- 
zation  of  the  nasal  passages,  for  the  application  of  the  adrenalin, 
and  the  reopening  of  the  tube  by  Politzerization  cannot  be  ex- 
pended. The  coexistence  of  such  diseases  as  diphtheria  or  scarla- 
tinous angina  will  also  prohibit  any  procrastination.  In  such 
cases  there  is  but  one  resort — the  knife.  Immediately  upon  the 
conclusion  of  an  examination  of  the  ear  and  the  recognition 
of  the  necessity  for  operation,  the  canal  should  be  first  ster- 
ilized with  a  bichloride  or  formalin  solution  and  then  a  few  drops 
of  the  following  solution  should  be  instilled  into  the  ear.  1$. — 
Cocaine  hydrochlorat.  gr.  v-x,  alcohol  3j\  °1-  anilin  3j«  Some 
peculiar  virtue  seems  to  reside  in  this  oil  and  alcohol  combi- 
nation that  enables  the  cocaine  to  exert  its  anaesthetic  yiq.  128. 
effect  upon  the  composite  tissue  of  the  membrane, 
so  that  during  the  five  minutes  that  are  consumed 
in  making  the  few  preparations  for  the  operation  it 
becomes  quite  insensitive  and  the  use  of  a  general 
anaesthetic  will  be  uncalled  for.  The  canal  is  now  Line  of  |nc|8. 
as  brightly  illuminated  as  possible  and  the  membrane  on*  ACON) 
incised.  This  incision  should  be  kept  close  to  the  posterior  margin, 
and  should  extend  from  about  the  level  of  the  stapes  to  the  lowest 
portion  of  the  drumhead.  The  minute  puncture  made  by  the  para- 
centesis knife  has  very  little  drainage  value,  and  its  usually  prompt 
closure  necessitates  one  or  several  repetitions  of  the  operation. 
The  most  satisfactory  instrument  for  making  the  incision  is  a 
delicate  curved  bistoury.  Should  spontaneous  rupture  have 
already  occurred  but  the  perforation  be  so  small  as  to  permit 
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only  of  very  slow  and  incomplete  drainage,  it  should  be  enlarged 
to  the  dimensions  just  advised.  If  the  liberated  pus  is  quite 
fluicUand  flows  readily  from  the  tympanum  there  will  be  no  occa- 
sion to  syringe  or  douche  the  ear  with  antiseptic  cleansing  solu- 
tions. A  slender  wick  of  some  variety  of  antiseptic  gauze  may 
be  carried  to  the  bottom  of  the  canal,  and  this  will  encourage  the 
outflow  of  the  pus.  If  on  the  other  hand,  the  purulent  secretion 
contains  much  mucus,  is  thick,  and  needs  some  assistance  to 
expedite  its  departure  from  the  tympanum,  syringing  of  the  ear 
every  few  hours  with  a  warm  1  to  3000  bichloride  solution,  or 
one  of  formalin,  1  to  5000,  will  prove  of  value.  If,  in  conjunc- 
tion with  the  free  incision  of  the  membrana,  the  active  treatment 
of  the  nasal  and  postnasal  passages  that  has  been  described  shall 
lead  to  an  early  reopening  of  the  Eustachian  tube,  the  tympanum 
will  become  abundantly  able  to  free  itself  of  all  offensive  secre- 
tion and  no  inflation  of  the  ear  for  the  purpose  of  expelling  the 
pus  will  be  required.  The  natural  recuperative  powers  of  the 
mucous  membrane  will  also  assert  themselves,  the  suppuration 
will  cease,  the  wound  of  the  drumhead  close,  and  the  attack  be 
but  a  memory.  Appropriate  systemic  treatment  should  always 
be  included  in  our  management  of  this  disease.  The  bowels 
should  be  kept  soluble,  the  diet  receive  careful  supervision,  tonics 
given  if  needed,  and  any  disturbing  diathetic  factor  neutralized 
as  far  as  possible.  Such  measures  will  greatly  hasten  the  ter- 
mination of  the  disease  and  render  its  chronic  continuance  an 
extemely  remote  possibility. 

Upon  the  termination  of  an  attack  of  acute  purulent  otitis  and 
the  cicatrization  of  the  ruptured  or  incised  membrana,  gentle 
inflation  of  the  middle  ear  by  the  Politzer  bag  or  through  the 
catheter  should  be  practised  daily  for  a  week  or  more,  in  order 
that  there  may  be  no  permanent  interference  with  the  normal 
mobility  of  the  ossicles.  Light  pneumomassage  of  the  mem- 
brane and  ossicles  may  also  be  conjoined  with  the  tympanic  infla- 
tion. 


CHAPTER   XVIII. 
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With  our  present  knowledge  of  the  pathology  of  catarrhal 
affections  of  the  mucous  membranes  and  of  the  tendency  of  this 
form  of  disease  in  one  region  to  extend  by  continuity  of  tissue  to 
others,  it  may  be  stated  with  little  fear  of  contradiction  that 
chronic  catarrh  of  the  middle  ear  is  invariably  secondary  to  a 
similar  pathological  process  in  the  nose  and  nasopharynx.  In 
view  of  the  anatomical  and  physiological  relations  of  the  nose, 
throat,  and  ear  a  primary  and  independent  chronic  catarrh  of 
the  last-named  cavity  is  inconceivable.  The  successive  patho- 
logical phenomena  that  attend  the  invasion  and  development  of 
the  disease  in  the  middle  ear  are  closely  similar  to,  if  not  identical 
with,  those  that  mark  its  progress  in  the  other  two  regions.  The 
differences  in  the  effects  that  they  produce  and  in  the  symptoms 
to  which  they  give  rise  are  dependent  upon  the  structural  pecu- 
liarities of  the  tympanum  and  its  relations  to  the  internal  ear, 
upon  its  exceedingly  limited  dimensions,  anil  upon  the  functions 
that  it  subserves  with  reference  to  the  sense  of  hearing. 

The  length  and  protective  energy  of  (he  Eustachian  tube  may 
enable  it  to  resist  for  a  long  time  the  advance  of  the  catarrhal 
process  to  the  middle  ear,  hut  the  effect  of  frequently  repeated 
and  severe  attacks  of  acute  rhinitis  and  rhinopharyngitis  will  be 
to  weaken  this  protective  power,  and  ultimately,  perhaps,  to  o?er- 
come  it.  The  coexistence  of  certain  contributive  factors  of  a 
systemic  and  diathetic  nature,  such  as  gout  and  rheuma 
increase  the  vulnerability  of  the  tuba]  and  tympanic  mucous 
membrane  and  do  much  to  favor  the  establishment  of  the  disease 
under  consideration. 

In  the  tympanum,  as  in  the  nose,  it  Is  i le  ol  t 

forms  that  chronic  catarrh  manifests  itself,     The   I 
corres|.M.)nds    to    the    h 
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second  to  the  atrophic  or  sclerotic  form.  With  regard  to  the 
age,  however,  at  which  the  two  forms  of  disease  are  most  apt  to 
occur,  the  analogy  existing  between  chronic  catarrh  of  the  nose 
and  that  of  the  middle  ear  seems  to  be  defective.  This  defect 
consists  in  the  fact  that  while  it  is  in  the  young  that  we  most 
frequently  encounter  atrophic  rhinitis,  it  is  in  those  of  middle  or 
advanced  age  that  we  find  dry  or  sclerotic  otitis.  The  same 
difference  is  observable  with  regard  to  the  exudative  or  hyper- 
plastic form  of  catarrh,  it  being  the  child  who  is  most  often 
affected  by  this  type  of  otitis,  and  the  adult  in  whom  occurs  the 
rhinitis  of  similar  nature.  The  want  of  analogy  in  this  respect, 
however,  is  probably  more  apparent  than  real,  and  it  may  be 
satisfactorily  explained,  perhaps,  by  the  very  great  length  of 
time  required  for  an  atrophic  catarrhal  process  in  the  nose  and 
throat  to  make  its  way  to  the  ear.  The  type  of  inflammation 
involved  in  this  form  of  catarrh  is  so  sluggish,  of  such  low  grade, 
that  years  may  pass  and  the  child  become  an  adult  before  it 
has  finally  crept  through  the  tube  and  attacked  the  lining  of 
the  tympanum.  It  is  quite  true  that  many  cases  of  sclerotic 
otitis  are  accompanied  by  no  perceptible  atrophic  changes  within 
the  nose;  but  it  is  also  quite  possible,  and  I  think  probable, 
that  -all  of  these  cases  have  been  the  subjects  of  purulent  rhinitis 
during  a  portion  of  their  childhood,  and  that,  although  in  a  cer- 
tain portion  of  them  the  tissue  changes  consecutive  to  this  dis- 
ease have  been  arrested  in  the  nose  and  throat,  they  have  never- 
theless secured  a  foothold  in  the  ear,  and  have  insidiously  ad- 
vanced there  in  spite  of  their  discontinuance  at  their  site  of 
origin.  To  the  marked  difference  in  the  amount  and  arrange- 
ment of  the  vascular  supply  of  the  nose  and  the  ear  are,  no  doubt, 
to  be  largely  attributed  this  difference  in  pathological  outcome. 
The  entire  absence  in  the  ear  of  anything  resembling  the 
erectile  mechanism  of  the  turbinates  must  have  some  influence 
upon  the  relative  nutrition  and  nutritive  disturbances  of  the  two 
regions.  The  seeming  contrast  that  is  also  afforded  by  the  moist 
or  hyperplastic  form  of  catarrh — this  as  a  chronic  otitis  occurring 
in  children,  and  as  a  rhinitis  in  adults — may  be  dependent  upon 
a  misconception  of  the  real  nature  of  the  tympanic  disturbance 
in  the  child.     There  is  no  sufficient  reason    for    believing    the 
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several  symptoms  of  this  affection  to  be  indicative  of  a  genuine 
hyperplastic  or  hypertrophic  alteration  of  the  mucous  membrane 
of  the  middle  ear.  They  may  all  be  explained  upon  the  hypoth- 
esis that  the  disease  is  a  perfectly  simple  chronic  catarrhal  pro- 
cess, accompanied,  of  course,  by  the  usual  vascular  and  secre- 
tory disturbances  of  chronic  catarrhal  inflammation,  but  wholly 
unattended  by  any  demonstrable  tissue  change.  In  other  words, 
it  is  identical  pathologically  with  the  simple  chronic  rhinitis  that 
is  not  limited  to  any  special  period  of  life.  The  symptoms  occa- 
sioned by  this  process  in  the  middle  ear  are  naturally  accentuated 
by  the  very  limited  dimensions  of  this  space  and  by  the  fact 
that  the  same  amount  of  catarrhal  swelling  and  exudation  will 
give  rise  to  a  much  greater  proportionate  amount  of  sympto- 
matic disturbance  than  if  it  occurred  in  a  more  spacious  cavity. 

I  doubt  very  strongly  the  influence  of  heredity  as  being  directly 
causative  of  chronic  catarrh  of  the  middle  ear.  An  acquired 
catarrhal  deafness  in  the  parent  is  never  transmitted  to  the 
child.  What  the  latter  does  inherit,  however,  is  probably  the 
same  diathetic  factor  that  has  enfeebled  the  parent's  mucous 
membranes,  particularly  those  of  the  air  and  digestive  tracts,  and 
predisposed  him  to  the  occurrence  of  a  secondary  tympanic 
catarrh  of  chronic  type.  In  much  the  larger  number  of  cases 
the  gastro-intestinal  toxaemias — gout  and  rheumatism — are  the 
diatheses   in  evidence. 

Symptomatology. — It  is  very  fortunate  that  what  is  frequently 
one  of  the  earliest  symptoms  of  the  disease — tinnitus — is  suffi- 
ciently annoying  and  perhaps  alarming,  among  intelligent  people, 
to  induce  them  to  promptly  seek  relief.  It  is  equally  unfor- 
tunate that  such  people  are  in  the  minority,  and  that  in  many 
instances  the  symptom  is  so  mild  at  its  commencement  and 
so  slow  in  its  increase  that  those  who  are  unobservant  or  dull  of 
intellect  are  apt  to  regard  it  as  of  no  importance,  and  to  postpone 
any  medical  investigation  in  the  ignorant  hope  that  it  will  "get 
well  of  itself."  It  is  at  times  abrupt  in  its  beginning,  as  the 
result  of  some  alcoholic  or  nicotine  excess,  or  perhaps  as  the  out- 
come of  unusual  fatigue  or  emotional  strain.  It  may  be  inter- 
mittent or  continuous,  is,  as  a  rule,  aggravated  toward  evening, 
and  is  affected  for  the  worse  by  d  weathe 
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The  character  or  quality  of  the  noise  varies  within  wide  limits, 
and  upon  this  feature  of  it  will  depend  to  a  certain  extent  the 
degree  of  annoyance  occasioned  by  it.  Finally,  it  may  precede 
or  be  simultaneous  with  or  follow  the  appearance  of  deafness,  and 
although  in  the  matter  of  increase  it  usually  keeps  step  with  the 
deafness,  it  may,  on  the  other  hand,  gradually  diminish  or  even 
disappear  as  the  latter  symptom  becomes  profound. 

In  a  very  large  proportion  of  these  cases  a  great  deal  of  uncer- 
tainty exists  as  to  the  exact  or  even  approximate  time  at  which 
the  hearing  has  begun  to  fail.  Such  failure  may  have,  and  often 
has,  begun  long  before  the  patient  becomes  conscious  of  his  deaf- 
ness, and,  therefore,  this  symptom  is  of  doubtful  value  as  to  the 
information  it  gives  us  concerning  the  duration  of  the  disease. 
The  impairment  of  hearing  is  directly  due  to  the  interference 
with  the  transmission  of  sound  that  is  occasioned  by  the  patho- 
logical alterations  that  affect  the  different  portions  of  the  middle- 
ear  structure.  The  thickening  and  lessened  elasticity  of  the 
membrana  tympani,  the  ankylosis  of  the  ossicular  joints,  the 
impaction  of  the  foot-plate  of  the  stapes  in  the  foramen  ovale, 
and,  finally,  the  number  and  extent  of  the  adhesions  and  synechias 
that  firmly  attach  the  drumhead  to  the  inner  wall  of  the  tym- 
panum— all  these  combine  to  reduce  the  functional  activity  of 
the  ear.  There  are  two  or  three  peculiarities  associated  with  the 
deafness  that  merit  special  mention.  It  will  often  be  found  that 
although  the  patient  may  hear  fairly  well  when  conversing  with 
a  single  person,  yet  when  he  attempts  to  take  part  in  a  general 
conversation,  as  at  a  dinner  or  reception,  his  ears  fail  to  extract 
anything  but  disconnected  words  from  the  confused  Babel  of 
voices.  Again,  there  are  certain  people  with  very  defective  hear- 
ing for  sound  in  general  who  yet  hear  with  a  disturbing  distinct- 
ness a  few  high-pitched  or  shrill  tones.  This  little  eccentricity 
is  known  as  hyperesthesia  acustica. 

Another  peculiarity  and  seeming  anomaly  the  cause  of  which 
is  still  the  subject  of  occasional  speculation,  is  that  the  blunted 
hearing  of  some  of  these  patients  is  considerably  sharpened  when 
they  are  in  the  midst  of  any  loud  and  continuous  noise.  The 
rattle  of  a  railway  train  or  the  clatter  of  a  mill  seem  to  awaken 
the  dormant  sense  of  hearing  and  to  enable  it  to  distinguish  the 


ALTF.RATIo.XS  OF  Till-;   I//.M//.7.'  I  V.l    TYMfAXI. 


ticking  of  a  watch  or  an  ordinary  (one  of  voice  while  they  con- 
tinue. The  term  Pancum  W Miliaria  has  been  given  this 
phenomenon.  Its  most  plausible  explanation  is  probably  that  of 
Pulitzer,  who  says  that  "the  improvement  in  hearing  is  due  to 
the  movement  of  the  inflexible  auditory  ossicula,  so  that  they  sire 
placed  in  a  more  favorable  condition  for  the  conduction  of  the 
waves  of  sound,  and  that,  at  the  same  time,  the  terminations  of  the 
auditory  nerve  are  set  in  vibration,  producing  an  increased  sensi- 
bility." The  symptom  is  regarded  as  of  unfavorable  significance 
and  is  supposed  to  accompany  the  more  advanced  degrees  of 
thickening  or  sclerosis  of  the  tympanic  mucosa. 

Pain  is,  as  a  rule,  neither  a  frequent  nor  prominent  symptom 
of  this  disease.  There  may  be  occasional  sharp  twinges,  but 
they  are  of  scarcely  more  than  momentary  duration  and  rarely 
provoke  complaint.  It  is  rather  of  the  sense  of  fulness  or  stop- 
page of  the  ear  that  the  patient  is  apt  to  complain,  and  it  is  partic- 
ularly in  the  early  stages  of  the  disease,  when  this  symptom  is 
intermittent  and  before  the  patient  is  accustomed  arid  more  or 
less  resigned  to  it,  that  it  is  most  annoying. 

An  occasional  symptom  of  generally  late  appearance  in  the 
course  of  the  disease  is  vertigo.  \Yhen  the  sinking  and  impac- 
tion of  the  stapes  in  the  oval  window  has  become  pronounced  and 
unyielding  as  a  result  of  the  contraction  of  the  tensor  tympani 
muscle,  the  retraction  of  the  membrana  and  the  rigidity  of  the 
ossicular  chain,  the  consequent  compression  of  the  intra- 
labyrinthine  fluid  may  cause  severe  disturbance  of  the  motor 
filaments  of  the  auditory  nerve  and  of  the  cerebellar  peduncles, 
and  be  announced  by  vertiginous  attacks  of  varying  frequency. 

Alterations  in  Appearance  and  Position  of  the  Membrana  Tym- 
pani.—Usually  that  feature  of  the  membrane  which  is  earliest 
lost  is  its  lustre.  This  soft,  opalescent  sheen  is  replaced  by 
d ulness,  ami,  in  most  cases,  opacity.  This  latter  change  may 
occur  in  isolated  patches  occupying  different  portions  of  the 
membrane,  or  the  whole  drumhead  may  tw  affected  by  it.  In 
association  with  it  there  is  commonly  a  greater  or  less  amount  of 
thickening.  This  also  may  occur  in  limited  areas  with  spaces 
of  approximately  normal  membrane  between  them.  Not  seldom, 
however,  instead  "f  the  thickening  and  opacity,  the  membrane 
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undergoes  an  atrophic  thinning  and  becomes  even  more  trans- 
parent than  normal,  so  that  not  only  may  the  incudo-stapedial 
articulation  be  distinctly  seen,  but  the  membrane  acquires  a  dif- 
fused pinkish  tint  from  the  background  formed  by  the  congested 
inner  wall  of  the  tympanum. 

In  addition  to  these  changes  we  will  quite  frequently  find 
deposits  of  chalky  or  calcareous  material  in  the  tissues  of  the 
membrane.  These  are  of  varying  extent  and  conformation  and 
occupy  most  often,  perhaps,  that  portion  of  the  membrana  lying 
in  front  of  the  manubrium. 

The  most  characteristic  alteration  of  the  drumhead  and  that 
which  is  most  significant  of  the  existence  of  the  intratympanic 
catarrh,  is  the  change  in  its  position.  As  consequences  of  the 
handle  of  the  malleus  being  drawn  upward  and  forward  and 
being  simultaneously  rotated  upon  its  long  axis,  the  membrana  is 
not  only  retracted  as  a  whole,  but  its  anterior  half  is  noticeably 
more  deeply  indrawn  than  the  posterior.  The  change  in  its  posi- 
tion leads,  also,  to  an  apparent  shortening  of  the  manubrium,  the 
short  process  of  the  malleus  becomes  overprominent,  and  the 
anterior  and  posterior  folds  of  the  membrana  acquire  added  dis- 
tinctness. Finally,  the  cone  of  light  is  shortened  or  perhaps 
almost  extinguished  by  the  obliteration  of  the  normal  curvature 
of  the  drumhead. 

Pathology. — The  pathological  events  that  mark  the  course  of 
chronic  catarrhal  inflammation  of  the  tympanic  mucous  mem- 
brane are  identical  with  those  that  are  occasioned  by  analogous 
types  of  inflammation  of  the  pituitary  mucosa.  These  latter, 
having  been  already  described,  may  be  applied  without  modifica- 
tion to  the  middle  ear.  The  effects  produced  by  the  inflammatory 
tissue  changes,  however,  vary  quite  widely  in  the  two  cavities 
because  of  their  different  anatomical  features  and  physiological 
functions.  One  unfortunate  result,  for  instance,  of  the  proximity 
of  the  outer  and  inner  walli  of  the  tympanum  is  the  development 
of  the  synechiae  and  even  direct  adhesions  that  often  unite  their 
opposing  surfaces.  The  structure  of  the  Eustachian  tube,  also, 
is  such  that  it  requires  but  a  comparatively  slight  amount  of 
catarrhal  swelling  to  stint  or  entirely  deprive  the  middle  ear  of 
its  normal  supply  of  air. 
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Diagnosis. — The  history  given  by  the  patient,  the  presence  of 
the  characteristic  subjective  symptoms  of  the  disease,  the  coexist- 
ence of  nasal  and  nsaopharyngeal  catarrh,  and  the  information 
derived  from  inspection  of  the  drumhead  should  be  quite*  suffi- 
cient to  render  the  diagnosis  of  chronic  catarrhal  median  otitis 
an  easy  matter.  In  addition,  however,  it  will  be  incumbent  upon 
the  surgeon  to  discover  or  exclude  the  existence  of  labyrinthine 
involvement  by  the  application  of  Rinn^'s  and  Weber's  tests. 

Prognosis. — The  influence  of  a  number  of  factors  must  be  duly 
weighed  and  averaged  as  an  essential  preliminary  to  the  forma- 
tion of  an  intelligent  prognosis.  The  duration  of  the  disease, 
the  stage  of  its  pathological  progress,  the  degree  of  immobility  of 
the  drumhead,  the  general  health  of  the  patient,  his  occupation, 
his  domestic  and  climatic  environment,  and,  finally,  his  age,  must 
all  be  considered.  As  a  general  rule,  the  prognosis  will  be 
unfavorable  in  those  cases  in  which  tinnitus  has  for  some  time 
been  loud  and  unintermittent;  in  which  deafness  has  been  of 
early  occurrence  and  rapid  in  its  increase;  in  which,  with  a  per- 
meable tube,  inflation  of  the  tympanum  effects  no  noticeable 
improvement  in  these  two  symptoms;  and  in  which,  finally,  the 
nasal  and  postnasal  catarrh  is  dependent  upon  constitutional 
rather  than  upon  easily  removable  local  causes.  In  those  cases, 
on  the  other  hand,  in  which  the  reverse  of  these  conditions  ob- 
tains, and  in  which,  moreover,  there  is  no  demonstrable  involve- 
ment of  the  labyrinth,  the  prognosis  will  assume  a  much  brighter 
expression.  In  either  event  consideration  for  the  patient's  feel- 
ings should  not  be  lacking;  and  while,  in  the  one  case,  it  would 
be  brutal  and  perhaps  distinctly  injurious  to  abruptly  annihilate 
his  hopes,  caution  should  be  observed  in  the  other,  lest  they  soar 
to  an  unjustifiable  height. 

Treatment. — In  the  very  large  majority  of  chronic  catarrhs  of 
the  middle  ear  nothing  will  so  hasten  the  anest  of  the  disease  and 
the  consecutive  removal  of  the  effects  that  it  has  occasioned  as  the 
postponement  for  a  time  of  any  active  treatment  of  the  tympanum 
itself  while  we  devote  all  our  energies  to  the  removal  of  the  causes 
that  have  led  to  its  disturbance.  So  long  as  these  are  permit- 
ted to  continue  effective,  manv  of  the  measures  commonly  em- 
ployed  for  their  supposedly  direct  beneficial  influence  upon  the 
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tympanic  mucous  membrane  will  not  only  prove  utterly  useless, 
but  instead  of  restraining,  they  may,  indeed,  aggravate  the  ca- 
tarrhal condition.  The  importance  of  this  fact  and  the  neces- 
sity for  bearing  it  constantly  in  mind  justify  the  iteration  and 
reiteration  of  the  secondary  nature  of  this  middle-ear  disease.  If 
we  fully  appreciate  the  pathological  significance  of  this  fact,  its 
therapeutical  significance  cannot  fail  to  appeal  to  us  with  due  force. 

With  the  possible  exception  of  a  very  limited  number  of  cases 
of  insidious  sclerotic  otitis,  which,  it  is  asserted,  are  of  primary 
tympanic  origin  and  are  unassociated  with  catarrh  of  the  com- 
municating air  passages,  the  other  cases  are  all  consecutive  to 
disease  of  a  similar  type  of  the  nose  and  nasopharynx.  There 
would  seem,  therefore,  to  be  no  excuse  for  harping  upon  the 
supreme  importance  of  restoring  the  nasal  and  postnasal  cavities 
to  a  state  of  health  with  all  possible  expedition.  And  yet,  in 
spite  of  the  seeming  patency  of  this  to  any  logical  mind,  we  are 
told  by  a  few  overcautious  otologists  that  the  treatment  of  the 
nose  and  throat  should  be  exceedingly  mild,  and,  from  the  almost 
impotent  remedial  measures  that  they  advise,  we  cannot  but  infer 
that  they  think  it  quite  subordinate  to  that  of  the  ear.  A  judi- 
cious conservatism  with  reference  to  nasal  surgical  procedures  is 
to  be  warmly  applauded;  but  though  certain  trivial  deformities  of 
or  projections  from  the  septum  may  have  no  obstructive  signifi- 
cance, yet  they  may  be  particularly  responsible  for  the  causation  and 
maintenance  of  a  chronic  nasal  catarrh;  and  until  this  shall  be 
overcome  the  most  wisely  selected  and  skilfully  applied  treatment 
of  the  ear  itself  will  procure  us  no  more  than  incomplete  and 
transient  relief. 

While,  however,  there  is  to  be  no  slighting  of  local  measures 
for  the  subjugation  of  any  chronic  nose  and  throat  disturbance, 
we  are  to  be  equally  energetic  in  combating  any  systemic  condition 
that  may  encourage  its  continuance.  I  might,  perhaps,  at  once 
dismiss  this  subject  by  referring  the  reader  to  the  chapters  on 
acute  and  chronic  catarrhal  rhinitis;  but  I  cannot  neglect  this 
opportunity  to  emphasize  here,  with  reference  to  the  ear,  the 
importance  of  the  same  close  study  of  the  patient's  general  health 
that  I  have  there  advised  with  reference  to  the  nose.  Scarcely  a 
day  passes  that  I  am  not  the  more  firmly  strengthened  in  my 
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opinion  that  by  far  the  greater  number  of  local  ills  to  which  the 
body  is  subject  are  to  be  traced  to  causes  of  a  systemic  nature.  I 
have  referred,  with  no  doubt  tiresome  insistence  and  repetition, 
to  the  basic  r61e  that  is  played  by  the  many  functional  disturb- 
ances of  the  gastro-intestinal  tract.  One  of  these  will  inevitably 
lead  to  others,  and  in  the  course  of  time  we  will  find  that  the 
blood-current  contains  more  poison  than  pabulum,  more  irritating 
toxins  than  nutritive  elements.  The  general  nutritive  impover- 
ishment that  ensues  upon  such  fouling  of  the  blood  is  evidenced 
in  no  way  more  quickly  and  clearly  than  by  enfeeblement  of  the 
vasomotor  centres  and  a  consequent  reduction  of  their  inhibitive 
powers.  I^ocal  congestions  and  inflammations  under  slight  prov- 
ocation are  a  direct  and  frequent  outcome  of  this  loss  of  control 
over  arterial  tone,  and  it  needs  but  a  few  repetitions  and  incom- 
plete resolutions  of  these  acute  reactions  for  the  establishment  of 
those  chronic  catarrhal  processes  that  affect  the  upper  air  passages 
with  such  unfortunate  frequency.  To  merely  assail  the  gouty  and 
rheumatic  diatheses  so  often  associated  with  these  catarrhs,  with 
the  customary  routine  resort  to  alkalies,  .salicylates,  and  colchicum, 
is  to  strike  at  the  branch  instead  -of  the  root  of  the  disorder;  to 
be  content  with  a  compromise  rather  than  a  radical  reform.  If 
we  would  be  strictly  rational,  therefore,  it  is  at  the  very  begin- 
nings of  pathogenesis  that  we  must  direct  our  corrective  measures. 
Every  article  of  food  or  drink  that  overtaxes  the  enervated  diges- 
tive process  must  be  at  once  banished  from  the  diet.  A  period 
of  functional  rest  will  greatly  hasten  functional  recuperation,  and, 
therefore,  the  customary  quantity  of  food — usually  far  in  excess 
of  the  demand — should  be  divided  by  two  or  three.  Imme- 
diately, also,  we  must  encourage  the  elimination  not  only  of  the 
toxic  materials  that  encumber  the  blood,  but  of  those,  also,  that 
are  lurking  in  the  tissues  and  that  have  been  accumulating  there 
for  years.  The  natural  saline  aperient  waters  are  probably  the 
best  stimulants  of  intestinal  peristalsis,  because  they  are,  at  the 
same  time,  active  diuretics.  These  will  gradually  cleanse  both 
the  bowels  and  the  blood;  but  if  we  an'  to  expel  from  the  tissui 
the  accumulated  waste  and  corruption  of  years  it  is  only  through 
exercise— persevering,    systematic,    I  we   can 

accomplish  it.     In  all  probtbilr  le  at 
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first,  but  it  should  be  rapidly  increased  as  the  patient's  gain  in 
vigor  will  permit  it.  Occasional  general  massage  will  be  an 
efficient  assistant  in  promoting  this  tissue  disinfection,  and  if 
this  be  used  in  connection  with  the  Turkish  bath  its  good  effects 
will  be  enhanced.  Cold  baths  should  be  absolutely  interdicted 
until  the  patient's  improved  condition  will  make  his  reaction  from 
their  temporary  depressing  effect  prompt  and  complete.  Even 
then  a  general  cold  sponge  while  standing  in  three  or  four  inches 
of  warm  water  will  be  less  hazardous  than  the  cold  plunge  or 
shower.  A  final  and  very  important  addition  to  this  list  of  hy- 
gienic requirements  will  be  the  drinking,  particularly  between 
meals,  of  a  very  large  amount  of  water.  It  may  be  cool,  but  not 
iced,  and,  unless  the  patient  already  has  the  water-drinking  habit, 
it  will  probably  be  necessary  to  repeatedly  remind  him,  or  more 
especially  her,  of  its  importance.  While  it  is  imperative  that  these 
several  instructions  shall  be  adopted  and  conscientiously  adhered 
to  by  the  patient,  it  should  also  be  required  of  him  that  he  com- 
pletely abandon  the  use  of  tobacco,  alcohol,  coffee,  tea,  and 
cocoa.  The  four  beverages  are  almost  equally  objectionable.  The 
caffein  of  coffee,  the  thein  of  tea,  and  the  theobromin  of  cocoa  are 
all  synthetically  active  in  the  production  of  uric  acid,  and  should 
all  be  prohibited.  Acid  drinks,  also,  are  unfit  because  of  their 
subalkalizing  effect  upon  the  blood  and  the  consequent  reduction 
of  its  solvent  power. 

This  group  of  suggestions,  then,  will  constitute  the  essentials 
of  the  hygienic  reform  that  is  to  be  accomplished,  and  unless 
they  be  rigidly  observed  by  the  patient  the  efforts  of  the  phys- 
ician to  arrest  the  catarrhal  process  will  be  seriously  hampered. 

At  the  end  of  a  few  days,  during  which  the  patient  will  have 
been  using  an  alkaline  nasal  spray  and  have  had  his  intestines 
well  emptied  and  more  or  less  disinfected,  we  are  to  commence 
the  direct  treatment  of  the  middle  ear.  This  will  be  intended  to 
compass  several  results.  In  the  first  place,  we  must  hasten  to 
restore  and  afterward  to  maintain  the  patency  of  the  Eustachian 
tube.     Everv  detail  in  the  treatment  of  the  nose  and  throat  that 
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will  contribute  to  this  end  Is  to  be  carried  out  with  sedulous  care. 
It  is  taken  for  granted  that  any  nasal  condition,  be  it  septic, 
hypertrophic,  or  neoplastic,  that  occasions  any  material  amount  of 
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obstruction  or  excites  any  catarrhal  reaction  is  to  be  promptly 
removed.  The  nasopharynx  will  be  relieved  of  any  adenoid 
growth  that  may  be  present,  and  in  case  one  or  both  of  the  fau- 
cial  tonsils  are  enlarged  or  are  the  seat  of  lacunar  catarrh,  these 
also  had  better  be  got  rid  of.  If  none  of  these  operations  is 
necessary,  or  should  it  be,  as  soon  after  its  performance  as  cica- 
trization will  permit,  inflation  of  the  middle  ear  should  be 
practised.  With  the  beneficial  effects  of  this  procedure  we  are 
already  familiar,  and  our  selection  of  the  Politzer  bag  or  the 
catheter  will  be  influenced  to  a  certain  extent  by  the  age  and 
temperament  of  the  patient.  Other  things  being  equal,  the 
catheter  is  always  to  be  preferred.  The  precautions  to  be  ob- 
served in  its  use  have  been  recounted,  and  I  need  only  repeat 
that  particular  gentleness  of  inflation  is  necessary  in  those  cases  of 
sclerotic  catarrh  that  are  accompanied  by  any  atrophic  thinning 
of  the  membrana  tympani.  Anything  in  excess  of  the  actual 
amount  of  force  needed  in  these  cases  is  apt  to  result  in  rupture 
of  the  dry  and  brittle  membrane.  In  the  other  variety  of  middle- 
ear  catarrh,  however,  catheter  inflation  may  be  employed  not  only 
with  safety,  but  often,  in  proportion  to  the  length  of  standing  of 
the  disease,  with  very  decided  benefit.  In  many  cases  the  reme- 
dial effects,  of  this  procedure  may  be  greatly  increased  by  medi- 
cating the  air  that  we  propel  into  the  tympanum  by  the  addi- 
tion of  certain  vapors.  For  this  purpose  five  or  six  drops  of 
the  iodide  of  ethyl  may  be  introduced  into  the  air  bag,  or  the 
same  amount  of  a  combination  of  tinct.  iodin.,gtt.  xv;  chloroform, 
spt.  vini  rectif.,  aa — *5$s.  In  the  place  of  these  we  are  enabled, 
by  the  addition  of  a  nebulizer  to  our  apparatus  to  take  advantage 
of  certain  of  the  essential  oils — cassia,  eucalyptus,  gaultheria — and 
with  these  in  a  vehicle  of  some  bland  oil,  such  as  benzoinol  or 
albolene,  menthol  may  be  combined  in  a  proper  proportion.  It  is 
probably  much  better  to  introduce  them  in  a  finely  nebulized  form 
into  the  middle  ear  than  to  inject  them  in  bulk  though  the  catheter. 
In  conjunction  with  inflation  and  medication  of  the  middle  ear 
a  very  valuable  additional  means  of  a  purely  mechanical  nature 
is  what  is  known  as  pneumomassage  of  the  membrana  and  ossi- 
cles. This  is  designed  to  restore  to  the  drumhead  its  normal 
position  and  mobility  by  overcoming  1  of  the  tensor 
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tympani  muscle,  by  stretching  or  rupturing  any  recently  formed 
adhesions,  and  by  gently  exercising  the  stiffened  ossicular  joints. 
This  form  of  massage  will  also  stimulate  the  sluggish  circulation 
within  the  tympanum  and  favor  the  removal  of  inflammatory 
products  by  absorption.  It  may  be  applied  by  means  of  the 
Siegle  otoscope,  the  air  in  the  auditory  canal  being  exhausted 
either  by  the  suction  power  of  the  operator's  lungs  or  by  the 
"masseur"  or  "rarefacteur"  of  Delstanche,  which  can  be  at- 
tached to  the  tube  of  the  otoscope.  In  place  of  these  we  may 
use  a  masseur  engine  run  by  compressed  air,  by  water-power,  or 
by  belt  from  an  electric  motor.  This  apparatus  enables  us  to 
exhaust  the  air  in  the  meatus  at  regular  intervals,  the  frequency 
of  which  may  be  controlled  by  the  operator.  As  a  rule,  two  or 
three  strokes  of  the  piston  to  the  second  will  be  sufficiently  often; 
very  little  power  should  be  used,  and  throughout  the  procedure, 
which  should  last  not  more  than  twenty  or  thirty  seconds,  the 
membrana  should  be  kept  under  close  observation.  The  cases  in 
which  it  is  employed  should  be  carefully  selected,  for  in  those  in 
which  there  is  atrophic  thinning  and  relaxation  of  the  membrane 
harm  rather  than  good  may  be  produced. 

The  probe  with  cup-shaped  extremity  devised  by  Lucae  for  the 
purpose  of  imparting  movement  to  the  ossicular  chain,  requires 
something  more  than  ordinary  skill  for  its  safe  employment.  It 
is  placed  upon  the  short  process  of  the  malleus,  and  light  and 
rapidly  intermitted  pressure  made,  which  will  give  to  the  bone- 
lets  some  much-needed  exercise.  Except  in  the  gentlest  hands, 
however,  this  measure  is  not  unattended  by  risk;  and  although  it 
may  for  a  time  be  productive  of  some  slight  improvement  of 
hearing  and  diminution  of  tinnitus,  yet  this  is  apt  to  be  rather 
short-lived. 

It  will  be  appropriate  to  here  recall  attention  for  a  brief  space 
to  the  Eustachian  tube  and  to  some  of  the  permanent  results  of 
catarrhal  inflammation  that  may  at  times  be  found  in  it.  There 
is  a  by  no  means  small  number  of  cases  of  chronic  catarrhal  otitis 
media  in  which  satisfactory  inflation  of  the  tympanum  cannot  be 
accomplished.  Attempted  inflation  by  means  of  the  catheter 
and  air  bag,  the  auscultation  tube  at  the  moment  connecting  the 
surgeon's  ear  with  that  of  the  patient,  will  be  attended  either  by 
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no  sound  whatever,  or  else  by  one  of  a  thin,  squeezed,  whistling 
character  tliat  is  unequivocal  evidence  of  tubal  obstruction. 

In  the  earlier  stages  of  the  catarrhal  process  narrowing  of  the 
tube  may  be  dependent  upon  nothing  more  than  vascular  engorge- 
ment of  its  lining  membrane  and  the  presence  of  an  excess  of 
viscid  mucus.  This  is  usually  readily  overcome  by  the  reduction 
of  the  nasopharyngeal  catarrh  and  a  few  repetitions  of  simple  air 
inflation  by  the  catheter.  At  a  somewhat  later  period,  when 
vascular  leakage  has  added  to  the  obstruction  by  occasioning  a 
certain  amount  of  infiltration  of  the  submucous  tissue,  this  alto 
will,  as  a  rule,  gradually  disappear  through  the  stimulation  of  the 
absorptive  processes  that  may  be  effected  by  inflation  with  the 
vapors  of  iodine,  iodide  of  ethyl,  or  the  different  balsams.  At  a 
still  more  advanced  period  of  the  pathological  process,  however, 
when  fibrous  organization  of  the  cellular  hyperplasia  has  been 
succeeded  by  the  sclerotic  changes  which  mark  the  impairment  of 
nutrition,  we  not  infrequently  find  the  lumen  of  the  tube  i 
obliterated  at  one  or  more  points  by  strictures  so  firm  and  resist- 
ant that  they  prove  impermeable  to  the  air  douche  of  even  excep- 
tional vigor. 

It  is  in  this  last  group  of  cases  that  treatment  with  the  Eus- 
tachian bougie  has  been  very  often  attended  by  gratifying  re- 
sults. The  instrument  may  be  constructed  of  whalebone,  of 
silkworm-gut  coated  with  lacquer,  or  of  metal.  It  should  be  of 
such  length  that  it  may  be  projected  at  least  an  inch  and  a  half 
beyond  the  tip  of  the  catheter,  and  the  circumference  of  its  oval 
head  is  to  correspond  to  Nos.  2,  3,  or  4  of  the  French  scale.  It 
is  introduced  through  a  silver  catheter  of  appropriate  size.  Its 
extremity  is  dipped  in  some  sterile  lubricant,  and  it  is  then  passed 
slowly  and  very  gently  into  the  tube.  AVhen  the  stricture  is 
encountered  no  incautious  amount  of  force  is  to  be  employed  to 
effect  its  penetration,  but  the  operator  is  to  patiently  maintain  a 
very  moderate  pressure  until  the  stricture  gradually  yields  and 
permits  the  bougie  to  pass  on  into  the  tympanum.  It  should 
usually  be  allowed  to  remain  in  the  tube  for  from  five  to  ten 
minutes.  Two  or  three  repetitions  of  this  operation  at  intervals 
of  four  or  five  days  will  in  many  cases  result  in  very  considerable 
diminution  of  the  deafness  and  tinnitus. 
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A  final  method  of  restoring  the  patency  of  the  constricted 
Eustachian  tube  is  by  the  employment  of  electrolysis.  In  spite 
of  the  fact  that  this  measure  is  slow  in  gaining  general  appre- 
ciation and  adoption,  and  that  its  use  is  as  yet  restricted  to  a 
comparatively  small  number  of  operators,  there  should  certainly 
be  no  difference  of  opinion  as  to  its  very  great  value.  The  results 
obtained  in  a  large  number  of  cases  by  Duel,  who  really  deserves* 
the  credit  for  attracting  attention  to  the  operation  and  for  perfect- 
ing the  instruments  and  the  technical  details  involved  in  it,  have 
been  so  gratifying  that  they  should  quicken  confidence  in  it  and 
gain  for  it,  at  least,  a  wide-spread  trial.  He  recommends  that 
the  bougie  shall  be  of  gold,  and  that,  when  its  oval  head  has 
reached  the  opening  in  the  tip  of  the  catheter,  the  negative  pole 
of  a  thirty  to  fifty-volt  battery  should  be  connected  with  it  one 
and  a  half  inches  from  the  opening  in  the  catheter  handle.  The 
catheter  is  to  be  thoroughly  sterilized,  and  then  insulated  by 
wrapping  it  from  tip  to  ring  with  a  narrow  strip  of  thin  rubber 
tissue.  After  a  careful  preliminary  cleansing  of  the  nose  and 
nasopharynx  and  cocainization  of  the  lower  nasal  meatus  the 
catheter  is  introduced  and  its  tip  snugly  lodged  in  the  pharyngeal 
orifice  of  the  tubes.  The  patient's  connection  with  the  positive 
pole  of  the  battery  is  secured  by  his  holding  in  his  hand  an  or- 
dinary contact  electrode.  The  bougie  is  now  gently  propelled 
through  the  tubal  canal  until  it  encounters  the  obstructing  stric- 
ture. Instead  of  forcing  it  past  this  by  increase  of  pressure 
it  is  held  in  steady  contact  wTith  it  and  a  current  of  from  1  to  3 
milliamperes  turned  on.  In  most  cases  a  twenty  to  sixty  seconds' 
application  of  this  current  strength  will  so  soften  and  relax  the 
stricture  that  the  bougie  will  easily  glide  past  it.  Should,  how- 
ever, the  resistance  prove  obstinate,  it  will  be  better  to  increase 
the  current  strength,  even  up  to  5  or  more  milliamperes,  rather 
than  to  assume  the  risk  that  attends  an  increase  of  pressure.  As 
a  rule,  five  minutes  should  be  the  limit  of  the  scan™,  and  it  may 
be  repeated  at  intervals  of  one  or  several  weeks,  depending  upon 
the  degree  of  gain  in  the  patency  of  the  tube.  This  may  be 
gauged  by  the  results  of  inflation  applied  even*  second  or  third 
day.  Ordinarily,  two  to  four  repetitions  of  the  operation  have 
proved  sufficient  to  reestablish  the  normal  lumen  of  the  tube.     It 
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is  scarcely  necessary  to  add  that  the  battery  should  be  provided 
with  a  reliable  rheostat  and  milliampere-meter. 

Several  advantages  are  possessed  by  electrolysis  over  the  mere 
mechanical  stretching  of  the  tubal  stricture  that  has  hitherto  been 
the  one  measure  commonly  employed.  In  the  first  place,  its 
much  greater  rapidity  is  a  strong  point  in  its  favor.  Instead  of 
the  indefinite  and  usually  prolonged  period  of  treatment  required 
by  the  ordinary  system  of  bougieing,  a  very  few  applications  of 
the  electrolytic  current — possibly  not  more  than  one  or  two — have 
in  several  instances  proved  sufficient  to  restore  the  normal  calibre 
of  the  canal.  Moreover,  this  method  will  succeed  in  certain 
cases  in  which  the  stricture  is  of  such  density  and  narrowness  as 
to  prove  impenetrable  to  the  bougie  alone  without  a  dangerous 
exhibition  of  force.  The  fact  that  electrolytic  action  removes 
the  obstruction  by  effecting  its  disintegration  and  absorption,  and 
that  this  can  be  obtained  by  scarcely  more  than  mere  contact 
with  the  energized  bougie,  frees  this  method  of  the  traumatic 
dangers  that  environ  simple  mechanical  dilatation.  Again,  it  has 
been  demonstrated  that  when  a  stricture  has  been«once  thoroughly 
reduced  by  electrolysis  there  is  little  or  no  liability  of  its  return. 

The  permanency  of  its  results,  therefore,  places  it  in  strong  and 
favorable  contrast  to  the  too  often  merely  temporary  ones  gained 
by  the  other  method.  Of  course,  if  the  primary  pathological 
process  is  permitted  to  continue  it  is  not  unlikely  that  new 
strictures  may  form,  but  there  will  be  no  recurrence  of  the  one 
that  has  been  destroyed.  It  may  be  pointed  out,  in  conclusion, 
that  the  measure  of  success  attending  this  procedure  with  refer- 
ence to  the  relief  of  deafness,  tinnitus,  and  vertigo  will  be  directly 
proportionate  to  the  amount  of  pathological  change  that  has 
already  occurred  within  the  middle  ear.  Where  this  is  compar- 
atively slight,  and  the  effect  of  tympanic  inflation  is  a  material, 
though  brief,  diminution  of  the  just  mentioned  symptoms,  the 
curative  influence  of  a  reestablished  patency  of  the  tube  will  not 
only  be  powerful  in  itself,  but  it  will  so  facilitate  the  application 
of  remedies  to  the  middle  ear  that  the  prognosis  will  become 
much   more   bright. 

Surgical  Treatment. — With  but  few  exceptions,  those  who 
may  be  regarded  as  authorities  in  the  field  of  otology  unite  in 
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disparaging  the  utility  of  the  several  operations  that  have  been 
proposed  for  the  relief  of  the  more  afflicting  symptoms  of  chronic 
catarrhal  median  otitis.  It  is  my  own  confident  belief  that  in  the 
case  of  the  failure  of  the  general  and  local  treatment  already 
detailed  to  exert  a  modifying  influence  upon  the  deafness,  tinnitus, 
and  occasional  vertigo  that  characterize  this  disease,  a  resort  to 
surgical  measures  will  prove  equally  futile.  These  three  symp- 
toms usually  arise  during  successive  stages  of  the  catarrhal  pro- 
cess; and  their  appearance,  consecutive  to  one  another,  is  usually 
denotive  of  different  degrees  of  retraction  of  the  drumhead, 
immobility  of  the  ossicular  chain,  and  fixation  of  the  stapes.  It 
is  for  the  radical  removal  of  these  pathological  results  of  the 
catarrh  and  the  consequent  relief  of  the  symptomatic  disturbance 
that  they  occasion  that  the  aid  of  surgery  has  been  invoked.  It 
may  be  said  at  the  outset  that  it  is  only  in  those  cases  in  which 
the  bone  conduction  of  sound  is  unimpaired — in  which,  in  other 
words,  there  is  no  evidence  of  disease  within  the  labyrinth — that 
treatment  of  this  character  is  permissible.  Even  in  carefully 
selected  cases,  however — those  which  have  seemed  the  most  likely 
to  yield  favorable  results  to  surgical  measures — the  disappoint- 
ments have  been  so  numerous,  the  successes  so  few,  that  little 
encouragement  has  been  afforded  the  advocates  of  this  plan  of 
treatment.  In  any  event,  the  study  of  statistics  certainly  seems 
to  indicate  that  it  should  be  not  only  a  last  resort,  but  that  it 
should  be  applied  to  those  cases  only  that  are  already  so  bad  that 
they  can  scarcely  be  made  worse.  It  is  a  vain  hope,  even,  that 
any  operation  may  arrest  the  catarrhal  process  when  other  and 
more  rational  treatment  directed  to  that  end  has  proved  ineffec- 
tive. 

The  various  operations  that  have  been  devised  and  been  more 
or  less  popular  for  brief  periods  during  the  past  half  century, 
include  the  making  and  maintaining  of  an  artificial  opening  in 
the  membrana  tympani,  the  section  of  the  posterior  fold  of  the 
drumhead,  division  of  the  tensor  tympani  muscle,  the  removal  of 
the  membrana  with  the  malleus  and  incus,  the  extraction  of  the 
incus  alone,  and,  finally,  the  removal  of  the  stapes. 

All  of  these  have  for  their  common  objects  the  freer  transmis- 
sion of  the  sound  waves  to  the  inner  wall  of  the  tympanum,  their 
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more  immediate  contact  with  the  oval  and  round  windows  that 
connect  it  with  the  labyrinth,  and,  in  addition,  the  removal  of 
abnormal  pressure  upon  the  labyrinthine  fluid;  but  while  they 
may  all  be  perfectly  logical  and  rational  in  their  conception,  their 
application  has  seldom  realized  the  hopes  that  their  design  seemed 
to  justify.  The  making  of  an  artificial  opening  in  the  niembrana 
by  excising  a  portion  of  it  may,  in  those  cases  in  which  fixation 
of  the  foot-plate  of  the  stapes  has  not  yet  occurred,  improve  for 
a  time  the  hearing  and  lessen  the  tinnitus.  It  is  no  easy  matter, 
however,  to  prevent  closure  of  the  opening;  and  in  spite  of  the 
galvano-cautery  or  chromic  or  sulphuric  acids — the  use  of  which, 
by  the  way,  involves  a  certain  amount  of  risk — nature  usually 
persists  in  healing  the  wound.  Moreover,  this 
crude  little  operation  is  apt  to  aggravate  rather 
than  restrain  the  catarrh  of  the  middle  ear,  and 
to  hasten  thereby  the  ultimate  immobilization 
of  the  stapes, 

When,  in  conjunction  with  marked  retraction 
of  the  drumhead  and  handle  of  the  malleus  and 
a  consequent  increased  prominence  of  the 
posterior  fold  of  the  membrane,  there  is  pro-  PnUtaar'a incision 
nounced  deafness  and  loud  tinnitus,  Politzer  (,t,iriimhea.i.  H»n<n« 
has  suggested  that  the  tension  and  pressure  be  o(  malleus  foresbort- 
somewhat  relieved  by  an  oblique  incision  JUj^ioSS^K 
through  the  posterior  fold  of  the  drumhead,  dnunlwai  wry  promt- 
This  is  best  made  a  short  distance  behind  the  nent-  (BiD0"-1 
processus  brevis.  The  relief  afforded,  however,  is  not  only  insig- 
nificant, but  transient. 

Another  minor  operation,  which,  at  first  glance,  is  apt  to  appeal 
tc  the  fancy,  is  tenotomy  of  the  tensor  tympani  muscle.  The 
fibrous  sheath  which  envelops  the  tendon  of  this  muscle  makes  it 
particularly  susceptible  to  the  inflammatory  alterations  and  sub- 
sequent contractions  that  mark  the  course  of  the  middle-ear  catarrh. 
The  shortening  of  the  tendon  occasioned  by  such  cause  results  in 
continuous  traction  upon  the  handle  of  the  malleus  and  the  drum- 
head, and  leads  to  increase  of  pressure,  through  the  other  bones, 
upon  the  fenestra  ovalis.  If  the  contraction  of  this  tendon  were 
solely  responsible  for  all  the  ensuing  symptoms  its  early  division 
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would  be  a  measure  of  urgent  importance.  Unfortunately,  how- 
ever, it  only  precedes  by  a  little  while  the  occurrence  of  the  same 
pathological  changes  in  the  other  structural  features  of  the  tym- 
panum; and  the  operation,  therefore,  while  it  may  delay  for  a 
time  the  increase  of  symptoms,  can  do  no  more  than  this.  Its 
performance  involves  an  incision  through  the  membrana,  usually 
posterior  to  the  handle  of  the  malleus,  and  through  this  a  deli- 
cate tenotome  curved  upon  the  flat  is  introduced.  The  blade  is 
carried  beneath  the  tendon,  and,  its  point  being  then  raised,  the 
tendon  will  be  divided  as  it  is  withdrawn.  The  rarity  with 
which  the  operation  is  now  performed  is  due  to  the  unsatisfactory 
results  obtained  by  it 

The  more  extensive  and  radical  operations  that  are  occasionally 
resorted  to  for  the  relief  of  distracting  tinnitus,  severe  and  fre- 
quently repeated  vertiginous  attacks,  or  extreme  degrees  of  deaf- 
ness, include  removal  of  the  membrana  tympani  with  the  malleus 
and  incus,  or  extraction  of  the  incus  or  the  stapes  alone.  The 
purpose  of  the  first  two  of  these  is  to  relieve  the  stapes  of  the 
pressure  that  drives  its  foot-plate  deeply  into  the  oval  window 
and  so  provokes  intralabyrinthine  disturbance.  It  is  scarcely 
conceivable,  however,  that  the  pathological  process  responsible  for 
this  pressure  could  have  affected  the  drumhead  and  the  two  larger 
bonelets  for  any  length  of  time  and  left  the  stapes  unscathed.  In 
other  words,  in  all  such  cases  we  may  be  reasonably  certain  that 
fixation  of  the  stapes  has  already  occurred.  Its  impaction  has 
been  rendered  permanent  by  fibroid  changes  in  the  tissue  that 
surrounds  the  oval  window  and  connects  it  therewith.  Of  what 
immediate  or  remote  benefit,  therefore,  will  be  any  operation 
which  does  not  include  the  removal  or  at  least  the  renewed 
mobilization  of  this  bone?  Instead  of  wasting  time,  therefore,  by 
removing  merely  the  drumhead  and  one  or  both  of  the  other 
ossicles  it  will  be  infinitely  better  and  more  rational  to  perform 
at  once  a  stapedectomy.  Reason  and  exj>erience  both  justify 
Blake's  assertion  that  "  the  stapes  holds  the  key  to  the  situation," 
and  if  any  operation  be  deemed  necessary  it  is  this  that  should 
be  selected.  I  give,  largely  in  his  own  words,  the  method  of 
procedure  employed  by  Blake:  "The  ear  to  be  operated  upon 
should  be  first  carefully  tested  as  to  its  hearing  power,  both  by 


aerial  and  bone  conduction,  and  with  due  reference  to  tin-  possi- 
bility of  sound  transmission,  either  by  aerial  or  bone  eooductiOQ, 
to  the  other  ear.  The  external  auditory  canal  should  be  cleansed 
of  cerumen  and  loose  skin,  and  then  washed  with  a  weak  bichlo- 
ride solution  on  a  cotton-tipped  probe  and  stopped  with  antiseptic 
cotton  until  the  time  of  the  operation."  The  necessary  instru- 
ments include  a  paracentesis  needle,  a  delicate  angular  knife  for 
dividing  the  articulation  of  the  incus  and  stapes,  a  blunt  hook, 
and  a  pair  of  slender  but  strong  angular  forceps.  In  addition  to 
these,  the  surgeon  may  have  at  hand  a  small,  rectangular  knife 
for  dividing  any  remaining  attachments  i>etween  the  incus  and 
stapes  after  their  joint  has  been  severed,  and  a  pair  of  delicale 
forceps  with  straight  blades  for  the  removal  pm  ^ 

of   any  loose  fragments  of  bone  should  the 
stapes  be  fractured  during  its  extraction. 

The  usual  accessories  of  such  an  opera- 
tion— such  as  cotton  applicators,  vessels  for 
antiseptic  solutions,  a  4  per  cent,  solution  of 
cocaine,  and  a  1  to  2000  of  adrenalin — should 
also  be  provided.  Every  essential  precaution 
for  antisepsis  should  be  scrupulously  ob-  the 
served.  The  difficulties  of  the  operation  will  wmrfrant  tor  exi»ain« 
,  .      ,  ,   .,  .,   .  ,  .         .        the  articulation  tit  the 

be  greatly  lessened  if  it  l>e  performed  under  j,iPUS  and  stapes, 
local  rather  than  general  amesthesia,  and  'Po"™»»-> 
the  former  may  be  obtained  by  injecting  into  the  middle  ear 
through  the  Eustachian  catheter  four  or  five  drops  of  the 
cocaine  solution  some  few  minutes  previous  to  the  incision  of 
the  membrane.  A  high-backed  chair  will  give  support  to 
the  patient's  head,  and  it  should  be  additionally  steadied  by 
the  hands  of  an  assistant.  The  tympanum  is  now  opened  by 
an  incision  which,  "l>eginning  at  a  point  midway  between  the 
short  process  and  the  tip  of  the  long  process  of  the  malleus,  and 
close  to  the  manubrium,  extends  upward  along  the  posterior 
ligament  of  the  short  process  and  follows  the  periphery  to  a  point 
posteriorly  on  a  line  with  a  tip  of  the  manubrium."  The  flap 
thus  made  falls  outward  and  downward,  leaving  an  opening 
which  affords  us  an  Unobstructed  view  of  and  free  access  to  the 
proposed  field  of  operation.     A  re-application  of  the  cocaine  solu- 
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tion  may  now  be  made  for  the  double  purpose  of  controlling  pain 
and  preventing  hemorrhage;  but  should  troublesome  bleeding 
occur  in  spite  of  it  the  adrenalin  solution  will  promptly  arrest  it. 
After  a  renewed  test  of  the  hearing  at  this  stage  the  operation  is 
resumed  by  dividing  the  tendon  of  the  stapedious  muscle  with  the 
curved  or  small  angular  knife.  To  assure  himself  of  its  complete 
division  the  surgeon  may  now  select  a  larger  angular  knife  and 
pass  it  behind  the  incus.  Before  any  traction  is  made  upon  the 
stapes  to  effect  its  removal  its  foot-plate  should  be  loosened  as 
much  as  possible  from  its  attachments.  This  having  been  done, 
a  blunt  hook  with  a  slight  backward  curve  is  passed  into  the 
apex  of  the  space  enclosed  by  the  crura,  and  traction  made,  very 
gentle  at  first,  and  then  slowly  increased  until  the  bonelet  is 
detached.  Any  hemorrhage  may  again  be  checked  by  the  adre- 
nalin solution,  and  the  meatus  is  then  to  be  closed  by  a  pledget 
of  sterilized  cotton  or  gauze  and  the  patient  put  to  bed  for  a  day 
or  two.  The  results  obtained  by  this  operation  have  been  so 
unsatisfactory  that  if  performed  it  should  be  at  the  request  of 
the  patient  rather  than  by  the  advice  of  the  surgeon. 
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The  importance  of  this  disease  is  derived  not  only  from  its 
frequency  and  the  disturbing  character  of  the  symptoms  that 
usually  accompany  it,  but,  far  more,  from  the  very  serious  and 
often  fatal  complications  to  which  its  neglect  or  improper  treat- 
ment may  give  rise.  It  is  from  among  the  poorer  and  less  intel- 
ligent classes  that  the  greater  number  of  cases  is  drawn;  and 
this  Ls  probably  largely  due  to  the  prevalence  of  a  traditional 
belief  that  the  arrest  of  a  chronic  discharge  from  the  ear — the 
cure  of  a  "running  ear,"  as  they  call  it — is  harmful,  and  that  the 
proper  and  safe  course  to  pursue  with  reference  to  it  is  one  of 
non-interference.  Incredible  as  it  should  seem,  humiliating  as  it 
is,  there  is  still  a  small  but  happily*  fast  dwindling  proportion 
of  general  practitioners  who  discountenance  what,  in  their  ignor- 
ance, they  are  pleased  to  term  "meddling"  with  this  disease,  and 
who  counsel  the  sufferer  from  it  to  "let  it  take  care  of  itself,"  or, 
if  it  be  a  child,  who  assure  the  parents  that  the  little  victim  will 
"outgrow"  it. 

While  there  is  a  small  number  of  cases  of  tuberculous  origin 
that  are  of  chronic  type  from  their  very  commencement,  all  the 
others  may  be  referred  to  a  primary  acute  suppurative  inflamma- 
tion of  the  middle  ear.  The  establishment  of  the  chronic  process 
in  the  latter  class  of  cases,  besides  being  due  in  many  instances 
to  neglect  or  ill-advised  treatment  of  the  acute  stage,  may  also 
at  times  lie  attributed  to  the  influence  of  certain  constitutional 
dyscrasiffi,  those  mast  frequently  present  being  syphilis,  tubercu- 
losis, the  auto-intoxications  following  diabetes,  or  those  that  are 
ecologically  related  to  gout  and  rheumatism.  Of  even  greater 
causative  effect  than  these,  however,  is  the  influence  of  nasal  and 
nasopharyngeal  disease,  which,  if  either  untreated  or  treated  in 
a  merely  perfunctory  manner,  will  do  much  to  make  chronic  a 
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disease  whose  acute  stage  would  otherwise  have  ended  in  com- 
plete cure.  The  virulence  of  the  acute  middle-ear  inflammation 
that  so  often  accompanies  scarlet  fever,  measles,  diphtheria,  and 
influenza  frequently  occasions  of  itself  such  deep  and  extensive 
disease  of  the  tympanum  and  its  accessory  spaces  that  the  pyo- 
genic process  and  the  processes  of  repair  are  apt  to  be  prolonged 
far  beyond  the  ordinary  limits  of  an  acute  stage. 

It  will  economize  space  and  quicken  comprehension  of  the  con- 
ditions with  which  we  have  to  deal  in  these  cases  if  we  divide 
them  into  two  or  three  groups,  according  to  their  relative  dura- 
tion of  chronicity  and  to  the  different  degrees  of  pathological 
change  that  characterize  each.  In  the  first  of  them  we  may  en- 
counter scarcely  more  than  hyperemia  of  the  tympanic  mucous 
membrane,  more  or  less  thickening  due  to  persistent  round-cell 
infiltration,  and,  finally,  the  presence  of  the  purulent  secretion. 
In  a  second  we  will  discover  more  advanced  and  serious  altera- 
tions. The  continuance  of  the  cellular  infiltration  has  led  to 
hyperplasia  and  perhaps  hypertrophy  of  the  mucosa,  and,  quite 
often,  to  its  polypoid  degeneration  accompanied  by  the  develop- 
ment of  granulations.  The  muco-periosteum  shares  in  these  alter- 
ations, and,  as  a  consequence  of  the  inevitable  interference  with 
the  nutrition  of  the  ossicles  and  of  the  bony  walls  of  the  tym- 
panum, we  are  apt  to  have  limited  or  extensive  areas  of  caries  or 
necrosis.  A  third  and  last  group  includes  those  cases  in  which 
there  has  been  extension  of  the  disease  to  the  antrum  and  to  the 
cellular  structure  of  the  mastoid  procses.  It  is  in  these  that  we 
not  infrequently  find,  particularly  in  the  antrum  and  mastoid 
cells,  the  epithelial  masses  known  as  cholesteatomata. 

Symptoms. — In  all  cases  of  this  disease  there  is  more  or  less 
impairment  of  hearing.  This  varies  within  wide  limits,  since  it 
amounts  in  some  instances  to  no  more  than  slight  dulness  of 
audition,  while  in  others,  particularly  those  in  which  there  is 
implication  of  the  labyrinth,  it  may  extend  to  complete  deafness. 
Excluding  those  cases  in  which  the  loss  of  function  is  due  to  con- 
secutive labyrinthine  disease,  the  variation  of  this  symptom 
depends  less  upon  the  size  of  the  perforation  than  upon  the  ex- 
tent of  retraction  of  the  remnant  of  the  membrana  and  the  de- 
gree of  impaction  and  fixation  of  the  foot-plate  of  the  stapes 


SYMPTOMS.  427 

in  the  oval  window.  Deafness  is  apt  to  be  especially  marked  in 
those  cases  that  have  been  occasioned  by  attacks  of  diphtheria, 
scarlatina,  or  typhoid  fever,  and  syphilis,  also,  may  at  times  be 
responsible  for  serious  loss  of  hearing.  The  somewhat  surprising 
increase  of  deafness  that  now  and  then  ensues  upon  arrest  of  the 
discharge,  may  probably  be  explained  upon  the  hypothesis  that 
one  effect  of  the  drying  of  the  ear  is  to  induce  contraction  of  the 
newly  formed  tissue  elements  in  the  mucosa,  and  this  supposition 
is  rendered  the  more  plausible  by  the  fact  that  an  equally  sur- 
prising and  proportionate  improvement  of  hearing  usually  attends 
a  reappearance  of  the  discharge  and  a  renewed  relaxation  of  the 
tissues  under  its  moistening  effect. 

Whether  or  not  the  disease  has  affected  the  integrity  of  the  laby- 
rinth to  any  extent  may  be  ascertained  through  an  investigation 
of  the  bone  conduction  of  sound  by  the  tests  of  Weber  and  Rinn£. 

Tinnitus  is  an  occasional  symptom  of  this  disease,  but  not 
nearly  so  frequent  or  annoying  as  in  the  non-suppurative  type  of 
catarrh. 

The  character  and  quantity  of  the  discharge  will  be  found  to 
vary  with  the  duration  of  the  disease.  The  more  recent  the  dis- 
ease the  more  abundant,  as  a  rule,  will  be  the  purulent  flow.  As 
a  general  rule,  other  conditions  being  about  the  same,  the  dis- 
charge is  apt  to  be  more  profuse  in  children  than  in  adults.  The 
nature  of  the  secretion  being  influenced  to  a  great  extent  by 
the  pathological  alterations  present  in  the  middle  ear,  we  will 
usually  find  it  in  the  earlier  stages  of  chronic  suppuration  a 
creamy  pus.  If  in  association  with  the  tympanic  disease,  there 
is  an  active  catarrh  of  the  nose  and  nasopharynx,  the  middle- 
ear  discharge  will  be  thickened  and  rendered  rather  ropy  in 
character  because  of  its  admixture  with  a  quantity  of  mucus. 
If  not  a  constant  feature  of  the  discharge  in  any  given  case,  this 
mucoid  element  is  yet  liable  to  appear  at  any  time  in  conjunction 
with  an  intercurrent  coryza  or  acute  inflammatory  disturbance  of 
the  postnasal  space  and  the  Eustachian  tube.  Its  effect  is  to 
increase  the  viscidity  of  the  secretion,  and  by  doing  this  to  inter- 
fere with  both  the  freedom  of  its  escape  from  the  tympanum  and 
the  ease  with  which  it  may  be  removed.  In  order  to  cleanse  the 
meatus  of  such  a  discharge  we  are  not  infrequently  compelled  to 
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resort  to  the  assistance  of  the  syringe  or  the  forceps.  In  other 
cases,  in  which  the  vascular  disturbance  is  of  rather  a  sluggish 
character  and  in  which  there  is  but  a  moderate  amount  of  epithe- 
lial desquamation,  the  discharge  is  scanty,  pale,  and  of  a  thin, 
liquid  consistence.  At  later  stages  of  the  disease,  however,  when 
granulations  and  perhaps  polypi  have  made  their  appearance, 
when  the  muco-periosteum  has  been  destroyed  at  one  or  several 
points,  and  the  denuded  bone,  for  lack  of  nutrition,  has  become 
carious  or  necrotic,  these  events  will  be  announced  by  the  appear- 
ance in  the  discharge  of  more  or  less  blood,  and,  in  case  of  caries 
of  the  ossicles  or  of  the  bony  wall  of  the  tympanum,  by  the  ad- 
dition to  it  of  fetor.  If,  in  spite  of  regular  and  thorough  cleansing, 
this  fetor  persists,  and  if,  especially,  the  color  of  the  discharge 
be  of  a  brownish  cast  and  its  quantity  be  considerable,  the 
chances  are  strongly  in  favor  of  there  being  involvement  of  the 
antrum  and  the  mastoid  cells. 

The  perforation  of  the  membrana  tympani  may,  in  some  few 
cases,  be  so  extremely  small  that  its  discovery  may  become  a 
matter  of  considerable  difficulty.  If  the  curvature  of  the  auditory 
canal  be  greater  than  usual,  and  the  perforation  is  small  and  situ- 
ated near  the  anterior  margin  of  the  membrane,  it  will  at  times 
be  impossible  to  bring  it  into  view.  In  the  absence  of  evident 
disease  of  the  canal  or  of  the  membrane  itself,  the  presence  in  the 
canal  of  a  constantly  renewed  purulent  secretion  will  establish, 
of  course,  a  moral  certainty  as  to  the  existence  of  a  suppurative 
otitis  and  a  perforation  of  the  membrane.  To  make  this  cer- 
tainty absolute,  however,  we  have  but  to  thoroughly  cleanse  the 
external  ear  and  then  to  introduce  the  speculum  and  closely 
observe  the  drumhead  while  the  patient  inflates  the  tympanum 
by  the  Valsalvan  method.  A  drop  or  two  of  pus  will  be  forced 
through  the  perforation  by  this  procedure,  and  its  existence  and 
site  at  once  determined.  Should  it  be  so  situated  that  it  cannot 
be  seen,  inflation  by  Politzerization  or  by  means  of  the  catheter 
in  conjunction  with  the  use  of  the  diagnostic  tube  will  greet  the 
ear  of  the  surgeon  with  the  whistling  sound  that  is  pathogno- 
monic of  rupture.  Between  the  pin-point  perforation  and  com- 
plete destruction  of  the  membrana  there  may  be  every  degree  of 
size  and  several  varieties  in  the  shape  of  the  breach.     In  form  it 
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may  be  round,  oval,  kidney-shaped,  or  perhaps  entirely  irregular 
in  its  outlines  because  of  partially  successful  attempts  at  cicatri- 
zation. 

Previous  to  the  inspection  of  the  drumhead  the  meatus  will,  as 
a  matter  of  course,  be  emptied  of  all  the  secretion,  liquid  or  dry, 
that  it  may  contain.  If  the  discharge  has  been  scanty  and  scales 
or  crusts  have  been  formed  deep  within  the  canal  and  are  closely 
adherent  to  its  walls,  it  will  be  better  to  soften  them  with  the 
syringe  and  a  warm  antiseptic  solution  before  attempting  their 
forcible  removal  with  the  cotton  applicator  or  the  curette.  Upon 
the  completion  of  the  cleansing  and  the  subsequent  introduction  of 
the  speculum  we  may  discover  not  one  only  but  perhaps  two  or 
three  openings  in  the  membrana.  This  is  unusual,  however,  and 
one  is  the  ordinary  limit.  In  the  majority  of  cases  the  situation 
of  the  perforation  is  in  the  anterior  inferior  quadrant  of  the  mem- 
brane, the  next  most  frequent  region  for  its  occurrence  being 
the  corresponding  posterior  quadrant.  If  it  be  of  considerable 
extent  and  should  it  encroach  upon  the  central  portion  of  the 
membrane,  the  handle  of  (he  malleus  will  usually  project  some 
distance  into  it.  This  process  may  still  be  intact  or,  on  the  other 
hand,  we  may  find  it  denuded  and  carious.  I'pon  the  size  and 
Situation  of  the  opening  will  depend  our  ability  to  inspect  the 
tympanic  cavity  and  its  contents.  The  inner  wall  is  in  most 
cases  of  a  deep  red  color.  Should  the  perforation  involve  a  large 
portion  of  the  upper  and  posterior  half  of  the  membrane  we  are 
not  infrequently  enabled  to  see  the  long  process  of  the  incus,  the 
incudo-stapedial  joint,  and  perhaps  even  the  rami  of  the  stapes. 
The  depression  which  marks  the  location  of  the  fenestra  rotunda 
may  also  at  times  be  seen  with  some  indistinctness.  Should, 
however,  the  infiltration  and  swelling  of  the  tympanic  mucous 
membrane  be  of  some  degree  our  view  of  these  structural  details 
may  be  greatly  obscured.  In  long-standing  cases  in  which  nature 
has  made  some  attempts  at  repair  we  may  find  that  the  margins 
of  the  perforation  have  become  attached  to  the  inner  wall  of  ihe 
tympanum.  In  the  latter  stages  of  the  disease,  when  sclerotic 
change  in  the  hyperplastic  tissue  is  well  advanced  and  its  v: 
cular  supply  is  greatly  diminished  by  the  progressive  contraction 
that  marks  such  alteration,  the  mucous  membrane  of  the  inner 
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tympanic  wall  loses  its  red  color  and  becomes  almost  dermoid  in 
its  appearance  and  texture. 

There  is  a  certain  class  of  cases  of  chronic  suppurative  otitis 
that  is  almost  deserving  of  separate  description  and  study.  It 
includes  those  cases  in  which  the  disease  is  seemingly  limited  to 
the  "attic"  or  epitympanic  space.  In  these  the  perforation  will 
be  found  not  in  the  membrana  tensa,  but  in  some  portion  of  the 
membrana  flaccida  or  Shrapnell's  membrane.  It  is  most  often 
extremely  small,  and  may  require  careful  scrutiny  for  its  dis- 
covery. The  purulent  discharge  is  ordinarily  but  slight  in 
amount,  and  instead  of  accumulating  in  any  noticeable  quantity 
in  the  meatus  it  may  be  restricted  to  the  upper  portion  of  the 
drumhead  and  the  adjacent  wall  of  the  canal,  where  it  is  apt  to 
undergo  inspissation  and  to  form  crusts.  If  these  are  softened 
and  afterward  removed  by  the  cotton  mop  or  the  curette,  and  the 
membrana  flaccida  is  then  carefully  cleansed  of  the  film  of  pus 
that  usually  covers  it,  the  perforation  will  be  exposed  and  perhaps 
readily  detected.  A  minute  polyp  occasionally  projects  through 
it  and  plainly  marks  its  location,  or  at  times  a  little  drop  of  pus, 
looking  like  a  seed  pearl,  will  slowly  make  its  exit  and  appear 
upon  the  surface  of  the  membrane.  Although  in  these  cases 
there  may  be  no  discernible  involvement  of  the  tympanic  cavity 
proper,  yet  it  is  highly  probable  that  the  attic  disease  is  simply 
the  lingering  remnant  of  what  was  once  a  general  median  otitis. 
If  the  anatomical  features  of  the  upper  portion  of  the  tympanum 
are  recalled  we  will  recognize  the  ease  \^ith  which  this  so-called 
attic  may  be  shut  off  from  the  larger  portion  of  the  chamber  by 
inflammatory  disturbance,  and  with  which  a  suppurative  process 
that  perhaps  spontaneously  subsides  in  the  lower  cavity,  may 
persist  and  be  indefinitely  prolonged  in  the  upper  one.  The 
latter,  appropriately  termed  the  recessus  epitympanieus,  is  largely 
partitioned  off  from  the  tympanum  proper,  even  in  a  state  of 
health.  The  projecting  horizontal  folds  of  mucous  membrane 
that  mark  the  lower  boundary  of  this  region,  the  larger  portions 
of  the  malleus  and  incus  that  help  to  form  its  floor,  and  the  sev- 
eral ligaments  that  pass  between  these  and  the  tympanic  walls, 
all  contribute  to  make  the  attic  an  almost  distinct  or  accessory 
rav'ty.    In  the  event  of  the  complete  isolation  of  this  space  by 
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inflammatory  swelling,  the  problem  of  its  drainage  becomes  a  very 
urgent  and  serious  one,  and  unless  it  is  promptly  solved  by  ar- 
tificial means  the  slow  methods  of  nature  will  too  often  provide 
time  for  the  extension  of  the  disease  to  the  antrum  and  mastoid 
cells.  Even  should  not  such  extension  take  place,  the  occurrence 
of  spontaneous  perforation  of  the  membrana  flaccida  is  usually  so 
long  delayed  that  erosion  and  caries  of  the  Fro.ra. 

two  larger  ossicles  will  be  almost  inevitable. 
Another  possible  and  much  more  dangerous 
outcome  of  this  prolonged  retention  of  the 
purulent  secretion  will  be  the  carious  perfora- 
tion of  the  tegmen  tympani,  the  extremely 
thin  plate  of  bone  that  forms  the  roof  of  the 
space  and  which  alone  serves  to  separate  it 
from  the  cranial  cavity.     The  almost  certain 
result  of  such  a  communication  between  the 
two  will  be  the  development  of  an  epidural 
or  a  temporo-sphenoidal  abscess.     If  it  shall  , 
happen  that  the  ultimate  opening  in  Shrap-  vaale  ■ 
nell's  membrane  be  one  of  considerable  size  {^^HauS  He- 
we  may  very  probably  obtain  a  view  of  the  calcified  preparation. 

neck  of  the  malleus  and  perhaps  a  portion  (f0"™V  **■  8»w 
...  .,  .  ,.  T         ,  ,  riorllgamentofthemai- 

of  its  head;  and  if,  in  addition,  there  has  been  lens.  t.e.  Eiternamig. 

extensive  carious  destruction  of  that  portion  ameilt  of  ^e  malleus. 
,,,,,,  .  r  B.  Bhrapneiremem- 

of  the  border  of  the  squama— the  margo  tym-  bran6,0rthem«mbranf 

panicm — that  forms  the  upper  segment  of  the  flaoolda.  o.Prussak's 
■     i  ..  »  ,1       apace.  R.  Bystemof  eav- 

tympanic  nng,  a  much  larger  portion  of  the  [tieB  betWMn  ^  ^ 

attic  will  be  open  to  inspection.  Instead,  of  the  malleus  and  the 
however,  of  finding  exposed  to  our  view  the  lnEUB  *f  *•  ^te_n,al 

'  &         "  tympu.uk  Willi.     T.  Ten- 

head  of  the  malleus  as  well  as  the  body  of  don  oi  tensor  tympani 
the  incus,  we  may  discover  that  they  have  muBcle' 
both  been  quite  destroyed  by  disease,  and  that  we  are  looking  into 
an  almost  empty  cavity.  It  is  not  unusual,  however,  to  find,  as 
mementos  of  the  departed  bones,  a  group  of  granulations  or  at 
times  one  or  more  polyps. 

The  deafness  which  attends  suppuration  within  the  attic  is  apt 
to  be  more  profound  than  when  the  disease  is  limited  to  the 
atrium  —the   lower   portion   of   the  tympanum ;  and   this  is   ex- 
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plained  by  the  fact  that  the  ossicular  joints  arc  much  more  in- 
timately involved  in  the  inflammatory  process,  and  that  their 
integrity  and  mobility  are  thereby  much  more  likely  to  be  seri- 
ously compromised.  Their  movements  are  also  apt  to  be  greatly 
hampered  by  the  thickening  of  the  mucosa  and  its  reduplications 
as  well  as  by  the  formation  of  adhesions. 

Patients  who  suffer  from  this  variety  of  tympanic  suppuration 
are  also  more  frequently  afflicted  with  dizziness  and  vertiginous 
attacks.  In  all  probability  this  is  due  to  the  greater  disturbance 
of  the  stapedial  junction  with  the  oval  window  and  to  the  direct 
transmission  of  the  irritation  to  the  vestibule  and  labyrinthine 
structures. 

In  the  examination  of  these  cases  the  judicious  use  of  the 
probe  is  capable  of  affording  us  much  valuable  information.  We 
are  not  only  enabled  to  detect  with  it  the  existence  of  any  casious 
areas  upon  the  ossicles  or  the  tympanic  walls,  but  we  may  also 
test  with  it  the  degree  of  ankylosis  of  the  ossicular  articulations 
and  discover  the  presence  of  any  adhesions  that  may  help  to  im- 
mobilize them. 

With  reference  to  the  prognosis,  account  is  to  be  taken  of  the 
patient's  general  health,  for  this  will  exert  a  very  decided  influ- 
ence upon  the  effect  of  the  measures  that  we  may  employ  for  the 
arrest  of  the  chronic  suppurative  process.  If  it  be  defective  in 
any  way,  treatment  that  would  otherwise  be  successful  in  con- 
trolling the  local  disease  may  prove  altogether  disappointing. 
Tuberculosis,  syphilis,  and  certain  other  diathetic  departures  from 
perfect  health  will  often  neutralize  the  best  efforts  of  that  short- 
sighted specialist  who  regards  everything  beyond  the  limits  of  his 
little  field  of  work  as  beneath  notice.  The  prognosis  is  naturally 
less  favorable  in  cases  of  long  standing  which  show  serious 
pathological  change  than  in  those  which  are  of  comparatively 
recent  origin,  and  which  as  yet  are  marked  by  no  great  amount 
of  injury.  Of  the  several  symptoms,  those  that  may  be  regarded 
as  of  specially  unfavorable  significance  are  an  obstinate  profuse- 
ness  of  discharge,  its  possession  of  an  offensive  odor,  and  a  brown- 
ish discoloration  of  it,  due  to  the  presence  of  more  or  less  blood. 
The  existence  of  granulations  or  polypi  will  also  darken  the 
prospect  of  a  prompt  cure,  and  likewise  the  presence  in  the  dis- 
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charge  of  masses  of  cheesy  material  which  arouse  the  suspicion 
of  choles  tea  tomato  us  formations  in  the  cavities  connected  with 
the  tympanum. 

Treatment. — Of  the  several  therapeutic  indications  that  demand 
fulfilment  if  we  would  arrest  a  chronic  suppurative  otitis  media, 
that  which  is  of  preeminent  importance  is  the  provision  of  free 
drainage.  With  this  secured,  the  thorough  clealising  of  the  dis- 
eased tympanum  at  proper  intervals  will  become  an  easy  matter, 
and  the  effect  of  the  agents  that  are  subsequently  applied  for  the 
purpose  of  subduing  the  inflammation  and  its  purulent  secretion 
will  be  greatly  increased.  Before  detailing  the  methods  by  which 
these  results  may  be  most  often  obtained,  I  venture  once  more 
to  extol  the  value  of  the  collateral  treatment  of  the  nose  and 
nasopharynx.  The  neglect  of  the  catarrhal  disturbance  in  these 
cavities  that,  it  may  be  said,  is  invariably  coexistent  with  the 
otitis,  will  at  least  hamper,  if  it  does  not  actually  defeat,  the 
curative  purpose  of  strictly  aural  measures.  As  related  to  tins, 
the  general  health,  also,  should  be  invigorated  as  much  as  pos- 
sible, so  that  improved  tissue  nutrition  and  vitality  may  render 
material  aid  in  overcoming  the  morbid  process. 

The  freedom  and  completeness  of  the  drainage  of  the  middle 
ear  will  depend  upon  the  size  and  location  of  the  opening  in  the 
drumhead.  If  this  be  either  so  small  that  it  interferes  with  the 
prompt  escape  of  the  pus,  or  if  situated  at  so  high  a  point  in  the 
membrana  that  the  discharge  represents  but  the  overflow  from 
the  always  full  lower  portion  of  the  chamber,  it  should  be  at  once 
enlarged  sufficiently  to  remove  either  or  both  of  these  faults.  As 
soon  as  this  most  essential  feature  of  the  treatment  has  been 
secured,  the  thorough  cleansing  and  antisepsis  of  the  tympanic 
canty  can  be  effectually  carried  out.  In  the  management  of 
these  chronic  otorrheas  one  of  two  methods  of  treatment  may  be 
adopted,  either  the  "wet"  or  the  "dry;"  but  even  should  the 
latter  be  selected,  a  careful  washing  of  the  tympanum  at  the 
patient's  first  visit  has  always  seemed  to  me  a  highly  desirable 
preliminary.  For  this  purpose  a  warm,  sterile  antiseptic  solu- 
tion should  be  used  with  the  syringe,  the  particular  antiseptic 
employed  being  largely  a  matter  of  fancy.  Boric  acid.  :>  per 
cent.;  carbolic  acid,  2  per  cent.;  permanganate  of  potash,  5 
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cent.;  bichloride  of  mercury,  1  to  3000,  or  antinosin,  2  per  cent., 
have  all  about  equal  antiseptic  virtue;  but,  for  other  reasons, 
my  experience  has  led  me  to  prefer  the  antinosin  solution.  Any 
of  these,  with  the  exception  of  the  mercuric  chloride,  may  not 
only  be  syringed  into  the  tympanum  through  the  external  auditory 
canal;  but,  to  make  the  cleansing  even  more  thorough,  they  may 
also  be  injected  through  the  Eustachian  tube  with  the  aid  of  the 
catheter.  By  this  later  procedure  the  tube  as  well  as  the  tympanum 
is  cleansed  and  disinfected.  This  is  to  be  resorted  to,  however, 
only  when  the  opening  in  the  drumhead  is  of  sufficient  size  to 
permit  of  the  ready  escape  of  the  fluid.  By  these  means  we  are 
usually  able  to  remove  from  the  middle  ear  all  traces  of  morbid 
secretion.  Should,  however,  the  discharge  be  of  a  mucoid  and 
tenacious  character,  and  some  portion  of  it  obstinately  remain  in 
spite  of  the  syringing,  a  few  drops  of  a  solution  of  hydrogen  dioxide 
instilled  into  the  ear  will  disintegrate  and  loosen  it,  and  so 
facilitate  its  removal.  The  same  effect  may  be  obtained  by  using 
in  the  place  of  this  a  one-half  per  cent,  solution  of  potassium  iodide. 
When  at  last  we  are  satisfied  that  complete  cleansing  has  been 
effected,  the  auditory  canal,  the  remaining  portion  of  the  membrana 
and  any  exposed  area  of  the  tympanum  are  gently  mopped  to 
dryness  with  sterile  or  antiseptic  cotton,  and,  with  the  aid  of  the 
probe,  a  thorough  search  is  then  made  for  granulations,  polypi,  or 
denuded  and  carious  spots  upon  the  ossicles  or  the  inner  wall  of 
the  tympanum.  The  discovery  of  these  latter  lesions  will  influence 
to  a  great  extent  our  subsequent  choice  of  treatment.  In  the 
absence  of  any  of  these  complicating  features  we  usually  have 
but  to  choose  between  the  "wet  "  and  "dry"  methods  of  treat- 
ment. As  a  general  guiding  rule  in  the  making  of  this  selection 
it  may  be  stated  that  when  the  discharge  is  not  only  profuse,  but 
of  rather  thick  and  ropy  consistence,  and  when,  moreover,  the 
opening  in  the  drumhead  is  of  such  size  as  to  permit  of  easy  medica- 
tion of  the  tympanum  with  aqueous  solutions  of  astringents 
and  antiseptics,  the  "wet"  method  will  give  the  more  favor- 
able and  rapid  results.  When,  however,  the  discharge  is  both 
thin  and  scanty,  and  the  perforation  of  the  membrana  is  small, 
the  "dry"  treatment  will  be  apt  to  prove  the  more  satisfactory 
and  sucessful  of  the  two.     This  rule  is  of  course  subject  to  many 
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exceptions,  and  the  details  of  the  two  systems  of  treatment  will 
often  be  modified  in  order  to  the  more  accurately  adapt  them 
to  some  specific  features  presented  by  individual  cases. 

The  wet  method  as  usually  carried  out  involves  the  daily 
flushing  and  cleansing  of  the  ear  with  an  antiseptic  solution  in 
the  manner  already  described.  The  drying  of  the  meatus  and 
tympanum  with  the  sterile  cotton  tuft  is  then  followed  by  the 
instillation  of  a  solution  containing  antiseptics  or  astringents  or 
both.  The  metallic  astringents  most  commonly  employed  are  the 
sulphates  of  zinc,  copper,  and  lead.  A  1  per  cent,  aqueous  solu- 
tion of  these — containing,  also,  a  drachm  of  glycerin  to  the  ounce 
— is  about  the  average  strength  used,  and  when  the  liquid  has 
been  properly  warmed,  six  or  eight  drops  of  it  are  introduced 
into  the  canals  and  permitted  to  remain  for  a  few  minutes. 
Although  these  remedies  have  lost  little  of  their  long-established 
popularity,  I  seldom  resort  to  them  myself,  because  of  their  astrin- 
gent action  being  limited  to  a  very  brief  period,  and  by  their  form- 
ing insoluble  precipitates  with  the  secretion  as  soon  as  it  appears. 
My  own  experience  has  led  me  to  greatly  prefer  the  action  of 
alcoholic  instillations,  these  being  followed  by  the  insufflation  of 
one  of  the  antiseptic  powders.  The  antiseptic  power  of  the  al- 
cohol may  be  increased  by  adding  to  it  3  per  cent,  of  boric  acid, 
and  its  dehydrating  and  reducing  effect  upon  the  engorgement  of 
the  mucosa  is  of  great  value.  The  ability  which  it  possesses  of 
penetrating  to  otherwise  inaccessible  recesses  of  the  tympanic 
cavity  is  an  additional  point  in  its  favor,  and  it  will  often  of 
itself  prove  sufficient  to  devitalize  and  destroy  the  softer  granu- 
lations and  polyps.  Because  of  possible  pain  it  should  be  used 
at  first  in  a  not  greater  than  50  per  cent,  strength,  but  the  rapidly 
acquired  tolerance  of  the  patient  permits  of  a  proportionately 
rapid  increase  of  this  strength.  The  only  contraindications  to  its 
employment  are  the  presence  of  acute  congestion  within  the  tym- 
panum and  the  existence  of  mastoid  tenderness,  or  of  carious  or 
necrotic  areas  upon  the  ossicles  or  the  bony  walls  of  the  tym- 
panum. Ten  or  a  dozen  drops  of  the  boro-alcoholic  solution 
should  be  instilled  into  the  meatus  and  allowed  to  remain  for 
some  several  minutes.  The  ear  is  then  emptied  and  dried,  BT 
this  is  followed  bv  the  insufflation  of  a  little  boric  acid  combi 
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with  iodoform,  nosophen,  salicylic  acid  (2  grains  to  the  drachm), 
or  any  of  the  other  desiccative  and  antiseptic  powders.  The 
dressing  is  completed  by  loosely  packing  the  canal  with  Haug's 
chinolin-naphthol  gauze,  which  will  not  only  protect  the  ear  from 
external  infection,  but  the  capillary  action  of  which  will  also 
promote  drainage.  This  routine  cleansing  and  medication  may 
be  repeated  at  first  two  or  three  times  each  day,  according  to  the 
abundance  of  the  discharge,  and  later,  in  proportion  to  the  dimi- 
nution of  the  discharge,  the  intervals  between  the  treatments 
should  be  lengthened. 

The  technique  of  the  "dry"  differs  from  that  of  the  "wet" 
treatment  only  in  the  omission  of  the  preliminary  irrigation  of 
the  ear  by  means  of  the  syringe  and  the  antiseptic  solution.  In 
the  cases  to  which  this  dry  method  is  most  applicable,  the  per- 
foration in  the  membrana  tympani  being  small  and  the  purulent 
secretion  slight  in  amount,  a  sufficiently  complete  cleansing  of  the 
canal  and  drumhead  may  be  obtained  by  mopping  them  indus- 
triously with  tufts  of  sterile  absorbent  cotton  upon  the  applicator. 
One  of  these  is  then  moistened  with  any  one  of  the  antiseptic 
solutions  already  mentioned,  and  the  parts  are  gently  but  repeat- 
edly rubbed  with  this  until  approximate  asepsis  is  secured.  A 
light  insufflation  of  nosophen,  iodomuth,  or  one  of  the  other 
powders  having  antiseptic  properties  follows,  and  the  dressing  is 
again  completed  by  the  packing  of  the  canal  with  the  chinolin- 
naphthol  gauze.  This  material  is  highly  antiseptic  and  deodorant, 
and  it  should  be  carried  to  the  fundus  of  the  canal  and  brought 
almost  in  contact  with  the  drumhead.  The  more  nearly  it  ap- 
proaches this  point  the  greater  will  be  the  capillary  suction 
power  that  it  exerts.  Care  should  be  taken  to  change  this  gauze 
packing  as  soon  as  it  becomes  saturated  with  the  discharge, 
because  should  it  be  permitted  to  remain  after  it  has  reached  this 
condition  it  becomes  an  impediment  instead  of  an  aid  to  drainage. 
In  those  cases  in  which  the  perforation  is  situated  in  the  upper 
part  of  the  membrana,  and  in  which,  on  account  of  the  scantiness 
of  the  discharge,  its  enlargement  does  not  seem  to  be  called  for, 
the  preliminary  withdrawal  of  any  secretion  that  may  have  ac- 
cumulated in  that  portion  of  the  tympanic  chamber  below  the 
perforation  may  often  be  effected  by  the  use  of  the  Siegle  pneu- 
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matic  speculum  in  urn  junction  with  the  Deist  anclie  masseur.  By 
repeatedly  exhausting  the  air  in  the  external  canal  by  this  appar- 
atus any  retained  liquid  secretion  in  the  tympanum  will  lie  drawn 
through  the  opening  in  the  drumhead  and  the  cavity  practically 
emptied.  The  subsequent  cleansing  and  packing  of  the  canal 
are  then  carried  out  as  already  described.  If,  after  a  montli  or 
six  weeks  of  continuous  and  conscientious  application  of  this 
treatment,  our  efforts  are  not  rewarded  by  complete  cure  or  by 
an  encouraging  amount  of  improvement,  a  resort  to  surgical  pro- 
cedures will  probably  become  necessary. 

When  it  is  the  attic  instead  of  the  atrium  that  is  the  seat  of  the 
chronic  suppurative  process,  and  the  perforation,  usually  small, 
is  found  in  the  membra n a  flaccida,  the  ordinary  means  of  cleans- 
ing the  middle  ear  will  be  found  inefficient.  The  special  syringe 
devised  by  Blake  for  washing  out  the  attic,  or  the  ingenious  and 
useful  apparatus  of  Hewitt,  may  either  or  both  be  resorted  to  in 
these  cases,  and  will   often   afford   us  very  satisfactory  results. 


iddle-ear  syrinee. 


Their  safe  and  successful  employment  requires  a  very  steady 
hand  and  the  best  possible  illumination.  An  aqueous  solution  of 
boric  acid  is  to  be  first  syringed  into  the  attic,  and  this  followed 
by  a  dilute  solution  of  hydrogen  dioxide.  In  a  few  minutes  the 
boric  solution  will  be  again  used,  and  afterward,  by  means  of  the 
combined  Siegle  otoscope  and  Delstanche  masseur,  the  cavity  is 
to  lie  emptied  as  completely  as  possible.  This  having  been 
accomplished,  the  attic  Ls  prepared  for  medication,  and  th* 
tion  best  adapted  to  the  larger  number  of  the 
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boric  acid  and  iodoform  in  varying  strengths  of  alcohol.  It  may 
be  well  to  repeat  that  these  solutions  should  always  be  properly 
warmed  before  they  are  introduced,  and  that  the  force  used  in 
their  injection  should  be  very  moderate.  Should  too  much  vigor 
be  employed  the  patient  may  experience  severe  vertigo,  and 
perhaps  fall  from  his  chair.  In  case  the  opening  in  the  mem- 
brana  fiaccida  is  of  sufficient  size  it  may  be  of  additional  advan- 
tage to  insufflate  into  the  attic  a  little  very  finely  powdered  boric 
acid. 

In  cases  of  chronic  otorrhoea  that  are  marked  by  nothing  more 
than  the  persistent  purulent  discharge,  the  treatment  that  has 


Hewitt's  apparatus  [or  washing  out  the 


been  detailed  will,  in  the  majority  of  them,  prove  successful  in 
arresting  it.  In  those  cases,  however,  in  which  the  suppuration 
has  been  of  long  continuance  previous  to  the  adoption  of  treat- 
ment, it  is  a  by  no  means  infrequent  occurrence  to  find  either  the 
drumhead,  the  inner  tympanic  walls,  or  even  the  walls  of  the 
canal  itself  studded  with  granulations  of  varying  size.  It  is  true 
that  the  alcoholic  instillations  that  have  been  recommended  will 
often  lead  to  the  devitalization  and  gradual  disappearance  of 
these,  but  should  they  decline  to  yield  to  them  they  will  serve 
to  maintain  the  suppurative  process,  and  they  must  be  removed 
either  instrumental ly  or  by  the  application  of  caustics.  It  is  only 
the  well-trained  eye  and  hand  that  can  safely  undertake  the  re- 
moval or  destruction  of  these  minute  growths,  and  none  other 
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should  attempt  it.  Caustics  should  be  first  employed,  and  as 
between  chromic  acid,  nitrate  of  silver,  trichloracetic  acid,  chlor- 
ide of  zinc,  and  the  perchloride  of  iron  the  first  will  be  found 
the  most  efficient.  After  preliminary  cleansing  of  the  canal  and 
tympanum  the  granulations  are  mopped  once  or  twice  with  a  6 
per  cent,  solution  of  cocaine,  and,  a  few  minutes  later,  well  dried. 
A  small  crystal  of  the  chromic  acid  is  fused  upon  the  tip  of  a 
delicate  probe  and  the  larger  granulations  separately  and  lightly 
touched  with  it.  Brilliant  illumination  should  be  provided  for 
this  little  procedure  and  care  should  be  taken  that  the  caustic 
comes  in  contact  with  nothing  but  the  granulations  themselves. 
One  or  two  applications  of  this  acid  will  usually  prove  sufficient 
to  effect  a  cure  of  this  condition.  The  pain  it  occasions  is  scarcely 
noticeable,  but  until  the  separation  of  the  small  sloughs  that 
follow  upon  its  use  occurs,  secretion  from  the  ear  is  apt  to  be 
somewhat  increased,  and  it  may  be  necessary  to  cleanse  it  and  to 
insufflate  an  antiseptic  and  desiccant  powder  a  little  more  frequently 
than  before. 

At  times  the  tympanic  mucous  membrane  will  seem  to  have 
undergone  a  polypoid  degeneration,  the  granulations  being  unusu- 
ally large  and  numerous.  In  such  cases,  instead  of  consuming 
time  by  a  number  of  repetitions  of  the  caustic  acid,  it  will  be 
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Sharp  curettes. 

decidedly  preferable  to  at  once  remove  the  altered  tissue  by 
means  of  sharp  spoons  or  curettes.  When  these  are  used,  in 
addition  to  cocainizing  the  membrane  it  should  be  brushed  with 
a  1  to  2000  solution  of  adrenalin  chloride.  The  lscha*mia  of  the 
tissue  that  this  latter  solution  secures  will  almost  entirely  avert 
hemorrhage  and  save  us  the  annoyance  of  frequently  interrupting 
the  operation  in  order  to  remove  the  blood  that  would  otherwise 
obscure  the  field.  The  galvano-cautery  point  has  no  special  advan- 
tage as  a  destructive  agent  over  the  methods  already  suggested, 
and  its  employment  would  be  dangerous  in  any  but  the  most 
expert  hands. 
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AURAL  POLYPI. 

As  a  rule,  these  neoplastic  bodies  may  be  regarded  as  later 
and  more  or  less  altered  developments  of  the  granulations  just 
described.  They  vary  very  greatly  in  both  number  and  size, 
and  there  is  an  equal  amount  of  variation  as  regards  their  situa- 
tion. A  single  polyp  is  probably  most  often  found,  but  two, 
three,  or  a  half-dozen  are  not  at  all  infrequent.  Their  number 
will  usually  be  found  to  be  proportionate  to  the  length  of  stand- 
ing of  the  suppurative  disease.  Their  size,  also,  varies  within 
wide  limits.  They  may  be  quite  minute  with  very  slender 
pedicles,  or  one  may  be  of  such  dimensions  as  to  completely  fill 

* 

the  external  canal  and  to  even  emerge  from  this  and  appear 
in  the  concha.  As  to  their  situation,  although,  as  a  rule,  they 
spring  from  some  portion  of  the  tympanic  mucosa,  it  is  not  seldom 
that  they  are  discovered  growing  from  the  outer  surface  of  the 
drumhead  or  perhaps  from  the  periosteum  of  the  bony  portion 
of  the  canal.  It  is  not  an  uncommon  occurrence  to  find  a  polyp 
attached  within  the  tympanum,  protruding  through  the  per- 
foration   in    the    membrana. 

However  they  may  vary  in  structure,  the  color  of  the  aural 
polypus  is  usually  pinkish  or  bright  red;  but  the  nearer  they 
approach  the  external  orifice  of  the  canal,  or,  in  other  words,  the 
more  greatly  they  are  exposed,  the  paler  do  they  become.  In 
general  conformation  they  may  be  smooth  and  club-shaped,  or 
their  surface  may  be  papillated  and  quite  uneven.  At  times  the 
pedicle  of  the  polyp  is  very  slender,  while  at  others  it  is  broad 
and  almost  sessile.  The  epithelial  covering  of  the  growth  usually 
corresponds  to  that  of  the  surface  with  which  it  originates,  and 
hence  should  it  be  attached  to  the  walls  of  the  tympanum  its 
epithelial  envelopment  will  be  of  the  columnar  ciliated  variety; 
while  should  it  spring  from  the  dermoid  layer  of  the  drumhead 
its  surface  will  present  a  stratified  squamous  epithelium. 

The  varieties  of  polypi  that  are  of  ordinary  occurrence  are: 

1.  The  mucous  polypus. 

2.  The  fibroma, 

3.  The  angioma. 

4.  The  myxoma. 
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The  relative  frequency  of  occurrence  of  these  different  forms  is 
indicated  by  the  order  in  which  they  have  been  given.  The  first 
two  are  encountered  quite  often,  the  myxoma  extremely  seldom. 

1.  Mucous  Polypi. — In  spite  of  the  very  common  use  of  this 
name  it  is  probable  that  the  neoplasms  to  which  it  is  given,  and 
which  usually  grow  from  the  tympanic  mucous  membrane,  would 
be  more  accurately  classified  as  adenomata.  At  times  they 
resemble  very  closely,  both  macroscopically  anil  histologically, 
the  mucous  polyp  of  the  nose,  but  there  are  almost  always  present 
more  or  less  well-defined  evidences  of  glandular  structure.  Their 
general  structure  presents  a  rather  loose  areolar  connective-tissue 
stroma,  in  the  meshes  of  which  are  confined  varying  numbers  of 
round  and  spindle-shaped  cells.  It  is  not  unusual  for  them  to 
have  a  somewhat  dense  epithelial  capsule,  and  it  is  the  reduplica- 
tions of  this  that  give  them  their  glandular  character.  Occasion- 
ally one  or  more  of  these  glands  may  be  found  to  have  become 
isolated  in  the  substance  of  the  growth  and  to  have  undergone  a 
cystic  degeneration.  These  cyst-like  spaces  are  usually  regarded 
as  retention -cysts,  and  not  very  rarely  may  be  of  such  size  that 
they  can  be  detected  with  the  naked  eye. 

The  appearance  of  this  form  of  neoplasm  is  ordinarily  that  of 
a  somewhat  pear-shaped  growth,  smooth,  though  at  times  tabu- 
lated, and  of  a  pale  pinkish  or  livid  color.  Its  vascular  supply 
is  of  generous  proportions  and  the  type  of  its  epithelial  covering 
is  found  to  vary  with  the  point  at  which  it  is  examined.  Toward 
its  point  of  attachment,  for  example,  the  epithelium  is  apt  to  be 
columnar  and  ciliated,  while  that  covering  its  free  extremity  is  of 
the  stratified-pavement  variety.  They  easily  yield  beneath  the 
touch  of  the  probe,  but  are,  as  a  ride,  highly  elastic.  They  occur 
in  association  with  long-Standing  otorrhceas,  and  most  often  grow 
from  the  anterior  portions  of  the  middle  ear. 

It  is  not  improbable  that  they  now  and  then  become  trans- 
formed into  fibromata  as  a  consequence  of  a  reduction  of  their 
blood-supply  and  the  gradual  alteration  of  their  cellular  elements 
into  spindle  cells  and  connective-tissue  fibres. 

2.  Fibromata. — like  the  growths  just  described,  the  fibroma 
almost  invariably  occurs  in  association  with  chronic  exudative 
inflammations  of  the  middle  ear.     Perforation  of  the  membrana 


^ 


442  CHRONIC  PURULENT  OTITIS  MEDIA. 

tympani  and  the  coexistence  of  a  purulent  discharge  are  doubtless 
always  present,  in  spite  of  the  claim  sometimes  made  that  this 
neoplasm  may  develop  within  the  tympanic  cavity  behind  an 
intact  drumhead.  With  reference  to  the  density  of  their  struc- 
ture, we  distinguish  between  firm  and  soft  fibromata.  In  the  first 
the  tissues  may  exhibit  a  distinctly  areolar  arrangement,  and  at 
times  we  may  discover  cystic  spaces  within  them  which  have 
been  occasioned  by  the  growing  together  of  adjacent  lobules.  The 
texture  of  the  firm  fibroma  is  more  compact  than  that  of  the  soft 
variety,  its  fibrous  elements  are  more  closely  interwoven,  and  its 
vascular  supply  is  much  less  abundant. 

3.  Angiomata. — Certain  of  the  soft  fibromata  have  such  an 
extremely  rich  vascular  supply  that  they  have  been  classed  under 
the  angiomata.  In  these  the  capillaries  are  very  few  in  number, 
and  in  their  place  we  find  a  network  of  blood  spaces  into 
which  the  blood  empties  directly  from  the  arterioles,  and  from 
which  it  is  discharged  directly  into  the  veins.  In  spite  of  this 
peculiarity  of  their  vascular  arrangement,  so  large  an  amount 
of  fibrous  connective  tissue  is  included  in  the  structure  of  these 
growths  that  it  would  probably  be  more  accurate  pathologically 
to  term  them  angiofibromata. 

4.  Myxomata. — This  type  of  growth  is  encountered  with 
extreme  rarity.  The  stroma  consists  of  a  homogeneous  gelatinous 
substance  containing  considerable  mucin,  and  in  it  are  found 
numbers  of  spindle-shaped  and  round,  granular  cells,  the  latter 
resembling  lymph  corpuscles. 

Before  leaving  the  pathology  of  these  growths  it  may  be  well 
to  have  a  clear  understanding  of  the  fact  that  by  the  general  term 
"aural  polypi"  we  mean  those  distinctly  neoplastic  formations 
that  originate  within  the  middle  ear  or  in  the  external  auditory 
canal,  which  are  pedunculated,  and  the  component  histological 
elements  of  which  are  of  the  softer  connective-tissue  type.  Ex- 
uberant granulations  which  grow  from  a  broad  base  are  usually 
referred  to  as  "polypoid  proliferations,"  to  distinguish  them 
from  the  pedunculated  new  formations. 

Symptoms. — The  presence  and  prominence  of  symptoms  which 
suggest  the  existence  of  aural  polypi  will  depend  very  largely 
upon  their  size  or  number  and  upon  the  extent  to  which  they 
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interfere  with  the  escape  of  the  purulent  secretion.  Should  they 
be  both  few  and  small,  and  should  they  occasion  very  little  if 
any  obstruction  to  the  concomitant  otorrhcea,  the  only  symptom 
that  may  be  in  evidence  will  be  the  occasional  staining  of  the 
discharge  with  a  little  blood.  In  case,  however,  the  polyp  or 
polyps  so  occlude  the  canal  that  they  seriously  interfere  with 
drainage  from  the  middle  ear,  all  the  symptoms  that  attend  reten- 
tion of  secretion  and  the  pressure  that  it  occasions  will  succes- 
sively make  their  appearance.  The  patient  is  conscious  of  a  sen- 
sation of  fulness  or  distention  in  the  head,  the  deafness  is  intensi- 
fied, and  to  these  may  be  added  tinnitus  and  vertigo,  nausea  and 
vomiting,  severe  occipital  as  well  as  aural  pain,  facial  paralysis, 
epileptiform  seizures,  unsteadiness  of  gait,  and  frequent  attacks 
of  faintness.  Most  of  these  reflex  symptoms  are  due  to  the 
peripheral  irritation  occasioned  by  the  obstructive  polypus,  and 
usually  promptly  disappear  upon  its  removal  and  the  reestablish- 
ment  of  drainage.  Should  it,  however,  be  permitted  to  remain 
for  any  length  of  time,  the  imprisoned  pus  makes  its  way  into 
the  attic  and  antrum,  caries  and  necrosis  of  the  contiguous  bony 
structures  are  apt  to  result,  and  mastoid  disease  and  intracranial 
invasion  are  not  unlikely  complications. 

Diagnosis. — It  is  not  always  an  easy  matter  to  assure  one's  self 
of  the  nature  and  point  of  attachment  of  a  growth  that  is  dis- 
covered within  the  ear.  To  facilitate  the  diagnosis  it  will  be  first 
essential  to  thoroughly  cleanse  the  canal.  Owing  to  the  frequent 
presence  of  masses  of  clotted  secretion  mingled  with  desquamated 
epithelium,  the  use  of  the  syringe  will  usually  be  necessary  to 
secure  their  removal  and  the  complete  exposure  of  the  polyp. 
The  canal  and  its  contents  are  then  brightly  illuminated  and  are 
gently  mopped  dry  by  the  cotton-carrier.  Definite  information 
as  to  the  point  of  attachment  of  the  polypus  may  at  times  be 
obtained  through  ocular  inspection  alone,  but,  as  a  rule,  it  will 
be  found  necessary  to  enlist  the  aid  of  the  probe.  With  this 
instrument  we  can  ordinarily  locate  with  much  accuracy  the 
smaller  growths  situated  in  the  middle  ear  or  the  inner  portion 
of  the  canal.  When,  however,  the  polyp  fills  the  lumen  of  the 
canal  and  perhaps  projects  some  distance  toward  its  external 
orifice,  we  must  rely  largely  upon  the  delicacy  of  our  ««w  of 
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touch  in  connection  with  the  use  of  the  probe.  In  such  a  case 
the  probe  may  be  cautiously  introduced  for  some  distance  along 
the  floor  of  the  canal,  and  then  slowly  carried  around  the  whole 
circumference  of  the  growth.  If  neither  the  pedicle  nor  any 
adhesion  be  encountered  the  probe  may  be  introduced  a  little 
further  and  the  manoeuvre  repeated.  Should  no  obstruction  to 
this  complete  circuit  of  the  probe  be  met  with  by  the  time  its 
depth  in  the  canal  has  reached  the  limit  of  safety,  we  may  con- 
clude that  the  growth  springs  either  from  the  inner  extremity  of 
the  bony  meatus,  or  from  the  membrana  tympani,  or  from  the 
cavity  of  the  middle  ear  itself.  It  is  only  after  its  removal  that 
we  can  learn  with  certainty  from  which  of  these  three  possible 
points  the  growth  ha*  originated. 

In  the  majority  of  cases  inspection  combined  with  the  use  of  the 
probe  will  enable  us  to  decide  pretty  accurately  as  to  the  char- 
acter of  the  growth.  A  rather  pale  fibroma  with  a  more  than 
ordinarily  broad  base  may  resemble  in  its  appearance  an  exostosis. 
The  probe,  however,  by  revealing  its  mobility  and  a  consistence 
that  permits  yielding  beneath  light  or  firm  pressure,  will  distin- 
guish it  from  the  bony  protuberance  which  is  not  only  immovable, 
but  which  will  prove  resistant  to  any  amount  of  pressure. 

Sebaceous  tumors  are  not  apt  to  be  encountered  in  the  auditory 
meatus,  but  should  one  be  present,  and  by  its  prominence  and 
configuration  resemble  a  polypus,  the  probe  will  show  that  it  is 
not  pedunculated,  and  that  it  is,  therefore,  comparatively  immo- 
bile. The  absence  of  discharge,  also,  in  connection  with  the 
sebaceous  swelling,  will  be  of  diagnostic  value. 

It  seems  scarcely  likely  that  an  acute  furuncle  could  be  mis- 
taken for  a  polypus,  but  in  case  of  doubt  the  probe  will  elicit 
so  much  pain  from  the  former  that  this  of  itself  will  usually  be 
sufficient  to  resolve  the  doubt.  In  addition,  however,  the  probe 
will  show  so  clearly  the  difference  in  the  nature  of  their  respec- 
tive attachments  that  we  can  scarcely  have  any  difficulty  in  dis- 
criminating between  the  two. 

The  less  experienced  may  have  some  trouble  in  distinguishing 
between  a  reddened  and  bulging  drumhead  and  a  deep-seated  and 
highly  vascular  polypus.  The  use  of  the  naked  probe  for  diag- 
nostic purposes  in  such  an  instance  might  be  hazardous,  but  if  its 
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tip  be  protected  by  a  shred  of  cotton  its  gentle  use  under  bright 
illumination  may  be  depended  upon  to  remove  any  doubt. 

It  is  not  impossible  that  a  polypoid  proliferation  from  a  begin- 
ning sarcoma  or  epithelioma  may  be  mistaken  for  a  simple 
polypus.  Even  previous  to  the  microscopical  examination  of  a 
portion  of  the  growth,  however,  we  will  be  justified  in  strongly 
suspecting  its  malignant  nature  by  the  scantiness  and  foulness  of 
the  purulent  discharge,  by  the  frequency  and  volume  of  bleeding, 
by  the  age  of  the  patient,  the  early  cachexia,  and  the  intense 
pain  that  is  almost  invariably  present.  The  sensation  imparted 
through  the  prol>e  to  the  fingers  is  also  very  different  from  that 
derived  from  any  ordinary  polypus,  and  the  malignant  growth  will 
be  found  much  more  fragile  and  brittle  to  pressure  than  the  be- 
nign. 

Prognosis.— With  reference  to  prognosis,  in  addition  to  the 
character  of  the  growth  which  will  naturally  exert  the  most  marked 
influence,  we  must  also  take  into  account  its  point  of  attachment 
which  will  affect  the  ease  and  completeness  of  its  removal,  and, 
finally,  the  concomitant  changes  that  are  present  either  within 
the  ear  or  in  its  immediate  neighborhood.  When  polypi  are 
found  protruding  from  a  suppurating  and  carious  attic  the 
prospect  of  prompt  and  permanent  cure  is  by  no  means  bright. 
Without  a  resort  to  radical  measures,  not  only  is  their  thorough 
removal  a  matter  of  great  difficulty,  if  not  impossibility,  but  even 
after  their  partial  removal  we  cannot  so  effectively  treat  their 
bases  as  to  assure  their  n  on -recurrence. 

Treatment. — The  object  of  the  treatment  of  polypi  is  two  fold, 
since  it  contemplates,  in  the  first  place,  their  destruction  or 
removal,  ami,  in  the  second,  the  prevention  of  their  recurrence. 
Concerning  the  accomplishment  of  the  latter  purpose,  it  will  lie 
of  praclical  utility  to  remember  that  these  neoplasms  almost 
invariably  spring  from  an  inflammatory  soil.  This  seems  to  be 
essential  to  their  origin  and  growth,  and,  therefore,  it  logically 
follows  that  if  we  destroy  the  fertility  of  this  soil  by  removing 
the  inflammation,  we  will  at  one  and  the  same  time  arrest  the 
further  nutrition  of  polypi  already  present  and  discourage  the 
development  of  new  ones.  If  our  efforts  to  effect  this  alteration 
ssful,  ii  is  not  at  all  infrequent  for  polypi  of  considerable 
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size  to  gradually  atrophy  and  finally  to  become  spontaneously 
detached.  In  those  cases,  however,  in  which  the  polypus  is  of 
such  size  as  to  seriously  impede  drainage  and  so  to  precipitate 
all  the  menacing  complications  that  this  may  occasion,  we  cannot 
afford  to  wait  for  a  reduction  of  nutrition  to  slowly  lead  to  its 
wasting  and  self-detachment  Every  hour  of  delay  will  be  preg- 
nant with  danger.  There  is  but  one  indication — immediate 
removal  by  operation. 

We  are  at  no  loss  for  instruments  with  which  to  effect  the 
removal  of  polypi.  A  wide  choice  lies  between  slender,  probe- 
pointed  knives,  delicate-bladed  angular  scissors,  ring-knives, 
sharp  ring-curettes,  sharp  spoons,  and,  finally,  snares.  The  selec- 
tion of  the  particular  form  of  instrument  will  largely  depend 
upon  the  size,  the  density,  and  the  point  of  attachment  of  the 
polypus.  Previous  to  an  operation  the  canal  should  be  prepared 
for  its  performance.  Thorough  cleansing  and  asepsis  of  the  canal 
should  be  secured  by  syringing  it  with  warm  antiseptic  solutions, 
and  it  should  then  be  mopped  dry  with  the  sterile  cotton  tuft 
upon  the  applicator.  Although  the  instrumental  removal  of  a 
polypus  is  usually  productive  of  but  little  pain,  even  this  little 
mav  be  rendered  less  bv  the  use  of  cocaine  and  the  solution  of 
adrenalin  chloride.  The  first  should  be  in  4  per  cent,  solution, 
the  latter  in  1  to  2000.  The  adrenalin  kr  of  very  great  assistance 
in  this  operation,  since  by  its  power  to  almost  completely  prevent 
hemorrhage  the  limited  field  of  operation  is  unobscured,  and  our 
work  is  rendered  the  more  rapid  and  complete.  If  this  agent  be 
not  used  the  bleeding  may  be  pretty  smart  at  times,  and  our 
progress  will  be  frequently  interrupted  by  the  necessity  for  re- 
moving the  blood  from  the  canal  so  that  we  may  see  what  we 
have  accomplished.  It  has  an  additional  advantage  in  that  by 
emptying  the  vessels  of  the  growth,  it  so  reduces  its  size  that  it 
may  be  the  more  easily  ensnared  by  the  wire  loop  or  encom- 
passed by  the  ring-knife  or  curette.  Should  the  polypus  not  be 
of  such  size  as  to  completely  fill  the  lumen  of  the  canal,  both  the 
adrenalin  and  cocaine  are  better  applied  to  it  by  means  of  the 
cotton-carrier  than  by  instilling  an  unnecessarily  large  quantity 
of  the  two  solutions  into  the  canal. 

The  smaller  and  softer  growths  that  originate  upon  the  walls 
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of  the  canal  are  usually  most  easily  removed  by  the  ring-knife  of 
Politzer  or  the  sharp  ring-curettes  of  Buck.  One  or  the  other  of 
these  instruments  is  to  be  slipped  over  the  body  of  the  growth, 
carried  down  to  its  pedicle,  and  this  latter,  by  a  quick  movement, 
severed. 

If  the  polypus  be  more  bulky,  however,  of  firmer  consistence, 
and  with  a  somewhat  broader  pedicle,  the  snare  will  be  the  safer 
and  more  satisfactory  instrument  to  employ.  As  compared  with 
the  original  snare  devised  by  Wilde,  that  which  may  now  be  pro- 
cured (Fig.  135)  is  a  very  great  improvement.     It  is  light,  yet 

Fig.  135. 


Blake's  polypus  snare. 

firm  and  the  canula  is  so  slender  that  it  occupies  but  little  space 
in  the  meatus,  and,  therefore,  obstructs  our  view  very  slightly. 
It  is  highly  important  that  an  appropriate  variety  of  wire  be 
selected  for  use  with  this  instrument.  Even  the  finest  steel  wire 
that  is  obtainable  is  usually  too  stout  and  inflexible  for  this  deli- 
cate work.  Silver,  also,  is  apt  to  be  unsatisfactory,  because  a 
wire  that  may  be  of  sufficient  firmness  will  probably  have  too 
little  resiliency  to  retain  the  desired  curve  of  the  loop.  A  slender 
brass  wire,  either  that  used  by  harnessmakers  or  that  employed 
by  the  surgical  instrument  maker  for  clearing  hypodermic  needles, 
is  for  the  removal  of  the  majority  of  polypi  the  most  satisfactory 
material.  It  has  enough  spring  to  give  firmness  to  the  loop, 
and  enough  strength  to  cut  through  the  average  pedicle  without 
breaking.  The  snare  then  is  armed  with  this  wire,  the  loop  left 
at  the  tip  of  the  canula  being  just  a  shade  larger  than  the  girth 
of  the  body  over  which  it  is  to  be  slipped. 

The  largest  sized  speculum  that  the  meatus  will  admit  should 
be  selected,  the  light  should  l>e  brilliant,  and  the  patient's  head 
so  supported  that  it  will  be  perfectly  steady.  The  slightest 
movement  on  his  part  will  almost  certainly  throw  the  polypus 
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into  shadow  and  put  a  temporary  stop  to  our  manoeuvring.  For 
this  reason,  in  the  average  child  and  in  the  occasional  adult 
without  self-control,  general  anaesthesia  will  be  advisable,  if  not 
imperative,  and  a  resort  to  this  will  of  course  render  necessary 
the  employment  of  the  electric  head-lamp. 

The  snaring  of  an  aural  polypus  is  by  no  means  a  simple  and 
easy  matter,  and  the  skill  that  is  essential  for  successfully  encir- 
cling the  growth  with  the  wire  loop  and  for  the  snug  adjustment 
of  this  about  the  pedicle  is  not  to  be  acquired  from  our  first  one 
or  two  operations.  The  difficulties  that  beset  the  beginner  are 
those  that  attend  the  constant  maintenance  of  the  illumination, 

Fig.  136. 


Method  of  slipping  snare  over  polyp.  (Laurens.) 

the  steadiness  of  hand  that  will  protect  the  sensitive  cutaneous 
lining  of  the  canal  frjom  the  unnecessary  contact  with  the  wire,  and 
the  ability  to  so  manipulate  the  instrument  that  the  loop  will  get 
well  down  to  the  base  of  the  growth  and  be  retained  there  during 
its  retraction,  so  that  the  whole  neoplasm  shall  be  removed  instead 
of  but  a  portion  of  it.  These  very  real  difficulties  can  be  mini- 
mized only  with  much  practice. 

When  the  pedicle  has  been  cut  through,  the  detached  growth 
will  usually  remain  in  the  grasp  of  the  instrument  and  be  re- 
moved with  it.  Should  it,  however,,  escape  from  it,  it  may  be 
readily  extracted  by  an  angillar  forceps  or  the  blunt  ring-curette. 
If  the  adrenalin  solution  has  been  well  applied  to  the  polypus  pre- 
vious to  the  operation  there  will  seldom  be  any  hemorrhage  worth 
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mentioning.  Should  it  occur,  however,  it  can  be  almost  imme- 
diately arrested  by  holding  for  a  moment  a  small  tuft  of  cotton, 
wt-l  With  the  same  solution,  in  contact  with  the  oozing  stump. 
To  complete  the  destruction  of  the  growth  and  so  to  prevent  its 
recurrence,  this  remnant  of  it  is  now  mopped  dry  and  lightly 
touched  with  the  crystal  of  chromic  acid  fused  upon  the  tip  of  a 
probe.  The  application  of  the  caustic  is  followed  by  the  insuffla- 
tion of  one  of  the  antiseptic  powders — nosopheu  or  boric  acid, 
either  alone  or  combined  witli  iodoform — and  the  canal  is  then 
stopped  with  an  antiseptic  gauze  or  cotton.  At  the  end  of  a  few 
days  the  Blough  occasioned  by  the  caustic  will  be  thrown  off,  and 
only  the  cicatrix  will  remain. 

The  removal  of  one  polypus  may  disclose  another  or  others 
that  have  hitherto  been  concealed.  These  will  of  course  be  suc- 
cessively snared  and  their  bases  cauterized  like  that  of  the  first. 

The  improved  access  to  the  tympanum  which  the  clearing  of  the 
canal  of  these  growths  will  afford  will  often  enable  us  to  quickly 
arrest  a  suppurative  process  that  otherwise,  doubtless,  would  have 
persisted  indefinitely. 

In  those  occasional  cases  in  which  we  find  a  polypus  attached 
within  the  cavity  of  the  middle  car,  and  projecting  through  and 
almost  filling  the  perforation  in  the  mernbrana  tympani,  it  will 
be  labor  lost  to  attempt  to  remove  the  growth  properly  without 
sufficiently  enlarging  the  perforation  to  permit  of  our  reaching 
the  pedicle. 

If,  after  the  removal  of  all  granulations  and  polypi,  several 
weeks'  continuance  of  the  treatment  that  has  been  described  for 
the  ear,  as  well  as  for  the  nose  and  nasopharynx,  shall  fail  to 
arrest  the  suppurative  process,  we  may  reasonably  suspect  the 
existence  of  caries  or  necrosis,  perhaps  both,  of  the  ossicles  or 
tympanic  walls. 

Purulent  inflammation  of  the  ear  which  occurs  as  a  complica- 
tion of  some  prolonged  and  exhausting  disease,  or  is  secondary 
to  one  of  the  acute  infectious  fevers,  although  it  ma)  tiol  ! 
marked  by  an  iniusiird  violt-ncT,  i ■■.  [nirticularly  prone  to  I 
destruction  of  the  ossicles  and  possibly  to  |  I 
temporal  bone,  even  in  the  absence  of  any  prcdispt 
tional  state.     It  is  this  teotleD  account  for  i 
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those  serious  bone  affections  that  occur  in  an  otherwise  apparently 
trifling  otitis  media  that  accompanies  an  attack  of  scarlet  or 
typhoid  fever. 

Although  primary  inflammation  of  the  osseous  tissue  of  the 
auditory  ossicles  is  extremely  rare,  its  secondary  implication  is  by 
no  means  uncommon.  If  it  be  recalled  that  the  mucous  mem- 
brane lining  the  walls  of  the  tympanum  acts  also  as  the  perios- 
teum of  the  ossicles,  we  will  not  be  at  a  loss  to  understand  why 
a  purulent  inflammation  of  this  membrane  is  so  liable  to  eventu- 
ate in  destructive  disease  of  these  minute  bones.  The  nutrition 
of  the  ossicles  being  derived  entirely  from  the  vessels  of  the 
mucous  membrane,  any  disease  of  the  latter  that  may  occasion  the 
destruction  or  obliteration  of  these  vessels  will  almost  inevitably 
lead  to  death  of  the  bones.  Suppurative  inflammation  of  the 
attic  is  especially  apt  to  be  attended  by  ossicular  caries  or  necrosis 
because  of  the  difficulty  and  incompleteness  of  drainage  from  this 
portion  of  the  ear.  With  the  bodies  and  the  articulation  of  the 
malleus  and  incus  constantly  bathed  in  pus,  it  is  but  to  be  ex- 
pected that  they  will  sooner  or  later  yield  to  the  necrosing  ac- 
tion of  this  secretion  itself  or  of  the  pathogenic  organisms  that 
it  contains. 

It  is  in  the  manner  by  which  they  are  affected  by  caries  and 
necrotic  processes  that  the  ossicles  resemble  the  "long  bones." 
It  is  their  articular  extremities,  for  instance,  that,  like  the  epiph- 
yses of  the  long  bones,  are  most  frequently  attacked  by  caries; 
while,  on  the  other  hand,  it  is  their  long  and  slender  processes 
that  more  often  succumb  to  necrosis,  just  as  do  the  diaphyses  of 
the  long  bone.  The  portions  that  most  often  exhibit  the  effects 
of  necrosis  are  the  handle  of  the  malleus,  in  part  or  in  whole,  and 
the  corresponding  process  of  the  incus.  While  these  parts  are 
undergoing  a  gradual  destruction  the  articular  ends  of  the  two 
bones  may  be  either  entirely  free  from  disease  or  display  but  a 
limited  loss  of  their  substance. 

The  fact  that  of  the  malleus  and  incus  the  former  is  the  one 
that  is  more  commonly  affected  by  caries  and  necrosis  is  due 
to  the  almost  invariably  profound  involvement  of  the  membrana 
tympani  in  all  inflammatory  disturbances  of  the  middle  ear.  It 
is  the  very  close  attachment  between  the  manubrium  an** 
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membrane  that  exposes  the  vitality  of  the  handle  to  such  serious 
risk.  The  incus,  however,  is  likewise  menaced  by  its  intimate 
relationship  with  the  malleus,  and  it  is  not  seldom  affected  sec- 
ondarily by  the  extension  of  disease  from  the  latter  bone.  Of 
the  three  bones,  therefore,  it  is  evidently  the  stapes  that  is  the 
most  favorably  situated  from  a  pathological  point  of  view.  At 
long  intervals,  nevertheless,  even  this  bonelet  participates  in  an 
aggressive  destructive  process,  and  may  lose  its  crura  as  the 
result  of  it.  Fortunately,  however,  its  foot-plate,  which  is  a  pro- 
tective bulwark  against  purulent  invasion  of  the  internal  ear,  is 
often  preserved  from  the  general  disaster. 

The  subjective  symptoms  accompanying  caries  or  necrosis  of 
the  ossicles  are  too  uncertain,  too  variable,  to  be  of  any  distinct 
diagnostic  value.  It  is,  as  a  rule,  only  by  the  careful  use  of  the 
probe,  and  the  discovery  therewith  of  denuded  bone,  that  we  are 
enabled  to  assure  ourselves  of  the  existence  of  this  complicating 
feature  of  a  rebellious  suppurative  otitis.  Should  it  be  definitely 
ascertained,  then,  that  one  or  more  of  the  ossicles  are  diseased, 
there  should  be  no  hesitation  or  delay  in  removing  them.  In 
such  cases,  the  membrana,  also,  has  shared  in  the  injurious  effects 
of  the  prolonged  suppuration.  Whatever  may  remain  of  it  is 
thickened  and  studded  with  granulations,  and  it  can  no  longer 
be  regarded  as  an  aid  to  audition.  On  the  contrary,  it  is  much 
more  apt  to  impede  than  to  favor  the  transmission  of  the  sound 
waves  to  the  labyrinth,  and  it  may  be  additionally  objectionable 
as  a  hindrance  to  free  drainage.  Its  removal  in  conjunction  with 
the  diseased  ossicles  will,  therefore,  be  justified  by  established 
surgical  principles,  and  will,  moreover,  greatly  facilitate  subse- 
quent cleansing  and  medication  of  the  middle-ear  cavity. 

EXCISION  OF  THE  MEMBRANA  TYMPANI  AND  OSSICULA. 

Except  in  children  and  in  timid,  neurotic  adults,  or  in  those 
cases  in  which  the  perforation  in  the  drumhead  is  so  small  as  to 
prevent  the  entrance  of  a  cocaine  solution  to  the  tympanic  cavity, 
there  is  no  imperative  necessity,  for  the  successful  performance  of 
this  operation,  for  general  anaesthesia.  Since  the  addition  of 
a*1*  ™ur  list  of  surgical  accessories,  ossiculectomy 
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has  been  greatly  simplified  and  the  time  required  for  its  perform- 
ance materially  shortened.  The  preliminary  introduction  of  a 
half-dozen  drops  of  a  1  to  2000  solution  of  adrenalin  not  only  pro- 
duces a  profound  ischsemia  of  the  engorged  tympanic  mucosa, 
but  it  shrinks  it  to  such  an  extent  that  the  contracted  space  in 
which  we  are  to  conduct  our  operative  manipulations  is  consider- 
ably widened.  The  local  anaesthetic  effect  of  the  subsequently 
introduced  cocaine  solution  will  also  be  emphasized  and  its  pos- 
sible toxic  effects  minimized.  As  in  all  other  surgical  proce- 
dures, the  preparation  of  the  ear  for  this  operation  will  include 
its  thorough  cleansing  and  the  most  complete  antisepsis  that  is 
obtainable.  It  may  first  be  syringed  for  some  minutes  with  a  1 
to  3000  bichloride  solution,  and  then,  if  it  should  seem  at  all 
desirable,  some  hydrogen  dioxide  is  to  be  instilled  into  the  meatus 
and  retained  for  a  minute  or  two.  The  sublimate  solution  is  now 
again  used,  and  the  ear  is  afterward  thoroughly  dried  with  mops 
of  sterile  absorbent  cotton.  The  tympanic  cavity  is  now  ready 
for  the  instillation  of  the  solution  of  adrenalin  chloride.  This 
should  be  of  about  1  to  2000  strength,  and,  shortly  before  it  is 
used,  should  be  rendered  perfectly  sterile.  Five  or  six  drops  are 
to  be  introduced  into  the  tympanum,  the  head  being  inclined 
toward  the  opposite  side,  and  three  minutes  will  be  an  ample 
allowance  of  time  for  it  to  fully  exert  its  remarkable  powers  upon 
the  mucous  membrane.  The  position  of  the  head  being  now  re- 
versed, and  the  adrenalin  solution  permitted  to  drain  from  the 
ear,  it  is  quickly  replaced  by  the  same  quantity  of  a  6  per  cent, 
solution  of  cocaine.  Should  it  seem  desirable,  this  may  be 
repeated  at  the  end  of  three  minutes,  and  after  another  five 
minutes  it  will  usually  be  found  that  the  tissues  are  quite  suffi- 
ciently anaesthetized  to  permit  of  the  performance  of  the  operation 
without  either  noticeable  pain  or  hemorrhage,  and  therefore 
without  interruption.  The  ear  is  again  carefully  mopped  with 
antiseptic  cotton  until  dry,  and  the  head  is  now  supported  by 
an  assistant  to  ensure  steadiness. 

Any  remaining  portion  of  the  membrana  should  first  be  re- 
moved by  an  incision  along  its  periphery  close  to  its  bony  in- 
sertion. The  next  step  of  the  operation  will  depend  to  a 
tain  extent  upon  the  degree  of  change  that  has  taken  place 
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ossicles.  Should  we  find  that  the  greater  portion  of  the  malleus 
and  incus  is  still  present,  it  is,  as  a  rule,  the  latter  that  will  be 
preferably  first  extracted.  If  precedence  be  given  to  the  removal 
of  the  malleus  the  unsupported  incus  may  fall  from  its  place  and 
be  lost  to  view  in  the  depressions  of  the  tympanic  floor.  The 
extraction  of  the  incus  is  accomplished  by  first  dividing  its  articu- 
lation with  the  stapes  by  passing  an  incus  hook  knife  beyond  the 
long  process  of  this  bone,  drawing  it  gently  outward,  and  then 
rotating  the  blade  so  that  it  passes  between  the  two  surfaces. 
The  loosened  process  may  now  be  seized  by  forceps  and  the  bone 
drawn  cautiously  downward  and  outward  into  the  canal.  Little 
force  is  required  to  rupture  its  superior  attachments.  Should  it 
be  found,  however,  that  the  long  process  of  the  ineus  has  already 
been  destroyed,  our  attention  should  be  turned  to  the  malleus 
and  the  attachments  of  this  bone  be  successively  divided.  Any 
adhesions  that  have  formed  between  it  and  the  inner  wall  of  the 
tympanum  must  also  be  severed  before  any  traction  is  made  upon 
it.  Upon  the  completion  of  this  preliminary  loosening  of  the 
bone,  its  handle,  or  what  remains  of  it,  Ls  to  lie  grasped  by  forceps 


and  the  bone  drawn  from  its  l>ed  by  downward  and  outward 
traction.  As  a  rule,  the  body  of  the  incus  in  these  cases  will  be 
found  adherent  to  the  head  of  the  malleus,  and  will  be  removed 
with  it  when  the  latter  bone  is  extracted.  Should  the  connection 
between  them  have  been  destroyed,  however,  and  the  body  of  the 
ineus  remain  in  the  attic  after  the  withdrawal  of  the  malleus,  it 
must  be  separately  searched  for  and  removed.  Of  the  several 
instruments  that  are  more  or  less  well  adapted  to  this  purpose  the 
■rued  by  Hewitt  is  probably  the  most  serviceable 
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in  the  majority  of  cases.  This  is  to  be  cautiously  introduced 
within  the  attic,  carried  to  the  inner  surface  of  the  incus,  and 
then  drawn  downward  and  outward.     (Fig.  137.) 

It  is  perhaps  debatable  whether,  after  the  extraction  of  the 
ossicles,  it  is  either  necessary  or  prudent  to  remove  by  curettage 
any  granulations  that  may  be  discovered  in  the  attic  or  lower 
drum  cavity.  It  cannot  be  denied  that  the  risk  of  injuring  the 
facial  nerve  is  considerable.  It  not  infrequently  happens  that 
during  a  prolonged  suppurative  inflammation  of  the  middle  ear 
the  wall  of  the  facial  canal  is  thinned,  or  perhaps  destroyed  in 
part,  and  the  contained  nerve  exposed.  In  such  an  event  the 
incautious  or  unskilled  use  of  the  curette  will  be  attended  by 
very  grave  danger  of  producing  a  facial  paralysis.  In  view  of 
the  facts,  therefore,  that  a  breach  of  the  canal  wall  is  at  least  a 
possibility,  and  that,  should  it  exist,  it  cannot  be  detected  by 
the  eye,  it  would  seem  that  a  conservative  course  would  be  the 
more  judicious,  and  that  it  will  be  better,  for  a  time  at  least,  to 
endeavor  to  secure  the  disappearance  of  the  granulations  and  the 
arrest  of  the  suppurative  process  by  persevering  with  the  cleansing 
and  antiseptic  measures  that  have  been  in  use  up  to  this  time. 

Upon  the  completion  of  the  operation  for  the  removal  of  the 
remnant  drumhead  and  the  diseased  ossicles,  the  ear  is  repeatedly 
syringed  with  the  bichloride  solution,  well  dried,  an  antiseptic 
and  desiccant  powder — iodomuth  or  nosophen — insufflated,  and 
the  canal  then  loosely  tamponed  with  an  antiseptic  gauze.  The 
frequency  of  the  removal  of  this  dressing  will  depend  upon  the 
amount  of  discharge.  It  is  not  unusual  for  the  purulent  secre- 
tion to  cease  very  shortly  after  this  operation;  but  should  it  con- 
tinue, in  spite  of  active  treatment,  for  more  than  six  weeks  or 
two  months,  we  must  contemplate  a  resort  to  further  and  more 
radical    surgical    procedures. 

CHOLESTEATOMA. 

Although  in  an  extremely  limited  number  of  instances  this 
disease  has  been  known  to  originate  primarily,  yet  in  the  very 
large  majority  of  cases  it  occurs  as  a  complicating  feature  of  pro- 
longed suppurative  disease  of  the  middle  ear  and  its  accessory 
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cavities.  During  the  course  of  a  chronic  purulent  otitis  media  it 
is  a  not  at  all  infrequent  occurrence  for  the  discharge,  particularly 
when  its  escape  is  unimpeded,  to  contain  numerous  soft,  cheesy 
masses  of  epithelial  cells.  So  long  as  the  exit  of  these  is  not 
hindered  this  active  desquamative  process  may  continue  indefi- 
nitely without  any  noticeably  harmful  result.  If,  however,  the 
development  of  granulations  and  polypi,  or  some  other  complica- 
ting accident,  should  lead  to  any  obstruction  of  the  escape  of  this 
cellular  material  and  occasion  its  retention  for  any  considerable 
period,  it  can  scarcely  fail  to  form  masses  of  much  greater  size 
and  to  provoke  symptoms  indicative  of  more  or  less  severe  pres- 
sure. Pain,  though  not  constant,  is  of  common  occurrence, 
and  there  may  be,  in  addition,  manifestations  of  cerebral  distur- 
bance, such,  for  instance,  as  vertigo  and  vomiting.  If  their 
presence  be  unrecognized  and  the  treatment  directed  to  the  cure 
of  the  middle-ear  suppuration  should  exert  no  restraining  effect 
upon  their  growth,  they  may  not  only  extend  from  their  point  of 
origin  throughout  all  the  several  cavities  that  are  in  communi- 
cation with  the  middle  ear,  but  by  gradual  erosion  of  their  bony 
boundaries  they  may  invade  the  brain  cavity  and  provoke  intracra- 
nial complications.  This  accident  is  particularly  apt  to  happen 
when  the  growing  mass  occupies  the  attic  and  exerts  a  constantly 
increasing  pressure  upon  the  thin  tegmen  tympani  above  it.  The 
muco-periosteal  lining  of  the  cavity  is  destroyed  by  ulceration, 
granulations  form,  and  the  bone  itself  undergoes  absorption. 

The  cholesteatoma  ordinarily  met  with  is  a  more  or  less  glob- 
ular body,  its  shape  being  modified  by  that  of  the  cavity  in 
which  it  grows.  It  is  usually  of  a  bluish-white  or  pale  yellow 
color,  and  its  size  may  reach  that  of  a  pigeon's  egg.  At  times  it 
is  enveloped  by  a  thin  membranous  capsule  which  has  a  bright, 
pearly  lustre.  Its  substance  is  made  up  of  a  series  of  concentri- 
cally arranged  laminae  of  densely  packed  epithelial  cells  which 
resemble  those  of  the  epidermis.  Toward  the  centre  of  the  mass 
a  varying  quantity  of  cheesy  material  may  be  found,  which  is 
composed  of  imprisoned  pus  and  cells  that  have  undergone  a  fatty 
degeneration.  Between  the  lamelhe  numerous  crystals  of  choles- 
terin  are  found,  intermingled  with  fat  granules,  microorganisms^ 
and  now  and  then  giant  cells. 
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The  process  of  formation  of  these  cellular  masses  is  still  a  sub- 
ject of  speculation  and  dispute.  Pathologists  are  not  vet  in  har- 
mony as  to  either  their  nature  or  etiology.  While  some  contend 
that  these  bodies  found  in  the  cavities  of  the  temporal  bone  are 
of  distinctly  heteroplastic  character,  others  insist  that  their 
pathogenesis  comprises  nothing  more  than  a  simple  retention  of 
inflammatory  products  from  the  spaces  themselves.  Still  another 
faction  asserts  that  the  growths  always  originate  in  the  external 
auditory  canal,  and  that  their  presence  in  the  attic,  the  antrum, 
or  the  mastoid  cells  is  the  result  of  extension  from  their  primary 
site.  This  latter  hypothesis  is  discredited,  however,  by  the  fact 
that  there  is  one  case  on  record  in  which  a  cholesteatoma  of  the 
tympanum  was  found  without  any  trace  of  a  preexistent  sup- 
purative inflammation  of  that  cavity  or  of  a  perforation  of  the 
membrana. 

Of  the  several  communicating  spaces  in  which  cholesteatomata 
may  be  found,  it  is  probably  for  the  mastoid  cells  that  they  ex- 
hibit the  greatest  predilection.  When,  however,  under  favor- 
ing conditions,  the  mass  undergoes  a  continuous  increase  in  size/ 
the  membranous  and  bony  constrictions  which  serve  as  demarca- 
tions of  the  different  cavities  may  be  successively  obliterated,  and 
we  find  them  transformed  into  one  large  chamber.  Further 
progress  of  the  growth  externally  may  lead  to  extensive  destruc- 
tion of  the  margo  tympani  as  well  as  of  the  posteronsuperior  wall 
of  the  bony  meatus. 

The  prominence  of  the  symptoms  accompanying  cholesteato- 
mata will  be  proportionate  to  their  size  and  the  amount  of  destruc- 
tive pressure  that  they  occasion.  There  is  ordinarily  a  sense  ot 
distention  and  weight  on  the  affected  side,  and  to  this  may  be 
added  headache,  vertiginous  seizures,  and  perhaps  vomiting.  If 
relief  be  not  afforded  by  the  removal  of  the  spreading  mass,  symp- 
toms of  intracranial  mischief  will,  in  all  probability,  sooner  or 
later  become  manifest.  Finally,  if  the  usually  concomitant  sup- 
puration remain  unchecked,  and  the  escape  of  the  purulent  secre- 
tion be,  as  it  almost  always  is,  seriously  interfered  with,  absorption 
of  pus,  with  consequent  pyaemia  or  septicaemia,  becomes  inevitable. 
Meningitis,   sinus   phlebitis,   and    cerebral  abscess  Ser 

possible  events,  And  not  a  few  '  hemon 
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result  of  penetration  of  the  lateral  sinus  and  of  erosion  of  the 
carotid  artery,  have  Vieen  reported. 

It  is  only  from  the  objective  appearances  that  a  dependable 
diagnosis  can  be  made;  and  since  these,  owing  to  the  at  times 
sequestered  situation  of  the  growth,  are  liable  to  be  few  and 
inconclusive,  we  are  not  infrequently  left  in  considerable  uncer- 
tainty. When,  however,  detached  fragments  of  the  epithelial 
mass  are  discovered  in  the  purulent  discharge  from  the  middle 
ear;  and  when — of  even  greater  significance — we  can  see  them 
emerging  from  the  atrium  or  attic  through  the  perforation  in  the 
drumhead,  our  diagnosis  of  cholesteatomata  will  be  rendered 
much  more  definite  and  reliable.  In  place  of  this  evidence,  fistu- 
lous sinuses  are  occasionally  found  in  the  bony  portion  of  the 
canal,  and  if  these  give  exit  to  a  discharge  containing  numerous 
epithelial  cells,  and  with  it  there  is  associated  more  or  less  con- 
stant mastoid  pain,  we  may  be  pretty  sure  of  the  nature  of  the 
disease  with  which  we  have  to  deal. 

Treatment. — The  therapeutic  indications  include  not  only  the 
early  removal  of  the  cholesteatomatous  masses,  but  the  arrest, 
also,  of  the  suppurative  process  that  has  occasioned  them  and 
that,  if  allowed  to  continue,  would  encourage  their  recurrence. 
In  many  instances,  especially  if  the  perforation  in  the  drumhead 
be  large  and  the  cholesteatomata  are  within  easy  sight  and  are 
of  but  moderate  size,  persevering  syringing  of  the  canal  with  a 
warm  1  to  3000  bichloride  solution  may  be  found  sufficient  to 
expel  them.  Should  their  hardness  and  density  prove  obstacles 
to  their  removal,  they  may  first  be  softened  and  to  a  certain 
extent  disintegrated  by  the  use  of  hydrogen  dioxide  or  of  a  com- 
bination of  equal  parts  of  alcohol  and  aniline  oil.  Although  m 
those  cases  in  which  the  epithelial  masses  occupy  the  atrium  the 
ordinary  syringe  may  be  quite  successful  in  effecting  their  re- 
moval, yet  when  they  are  impacted  in  the  attic  an  instrument 
that  will  reach  them  more  directly  may  be  found  necessary  to  dis- 
lodge them.  For  this  purpose,  either  Blake's  middle-ear  syringe 
or  Hewitt's  apparatus  for  washing  out  the  attic  will  usually  prove 
of  very  great  service.  The  opening  in  the  membrana  flaccid  a 
should  first  be  enlarged,  if  necessary;  then  one  of  the  softening 
solutions  mentioned  is  to  be  introduced  into  the  meatus  and  al- 
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lowed  to  remain  for  some  minutes,  and  immediately  upon  its 
removal  the  cavity  of  the  attic  should  be  well  flushed  by  means 
of  Blake's  or  Hewitt's  instruments.  If  the  cholesteatoma  proves 
resistant  to  these  methods,  delicate  hooks,  ring-curettes,  or  spoons 
should  be  used  with  patient  care  until  the  mass  has  been  loosened 
and  broken  into  small  fragments,  when  the  syringe  cannot  fail  to 
bring  it  away.  It  is  well  worth  remembering  that  the  instillation 
into  the  tympanum  or  attic  of  a  few  drops  of  an  adrenalin  solu- 
tion is  often  of  very  great  assistance  in  these  cases  because  of  its 
remarkable  shrinking  effect  upon  the  swollen  mucous  membrane 
and  the  consequent  increase  of  space  afforded  us  in  which  to  con- 
duct our  instrumental  procedures.  Although,  when  there  is  no 
such  urgency  of  symptoms  as  would  indicate  the  necessity  for 
immediate  operative  relief,  these  attempts  at  the  extraction  of 
cholesteatomata  through  the  natural  passage  should  always  be 
given  a  fair  trial,  yet  they  should  not  be  peisisted  in  for  an  un- 
reasonably long  time,  because  of  the  possible  development  of 
one  or  more  of  the  complications  that  have  been  mentioned.  If 
several  day's  continuance  of  this  treatment,  therefore,  be  unat- 
tended by  any  decided  improvement,  and  if,  moreover,  we  have 
reason  to  believe  that  the  antrum  and  mastoid  cells  are  also 
implicated  in  the  production  and  retention  of  the  growth,  we 
should  lose  no  time  in  opening  by  operation  these  cavities,  so  that 
the  offending  masses  may  be  completely  removed  and  measures 
taken  to  prevent  their  reproduction. 

Before  entering  upon  a  description  of  the  diseases  of  the  mas- 
toid process  and  of  the  surgical  procedures  that  they  frequently 
demand,  it  will  be  opportune  to  consider  at  this  point  one  or  two 
of  the  secondary  and  perhaps  permanent  results  of  chronic  puru- 
lent inflammation  of  the  middle  ear.  Of  these,  that  which  is 
most  frequently,  indeed  almost  invariably,  present  is 

PERMANENT  PERFORATION  OF  THE  MEMBRANA  TTMPANI. 

The  pathological  importance  of  this  lesion  varies  within  wide 
limits.  The  symptoms  logically  attributable  to  it  may  be  par- 
tially dependent  upon  several  other  conditions,  and  it  is,  there- 
fore, difficult,  if  not  impossible,  to  estimate  with  any  accurracy  the 
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relative  responsibility  of  each.  If  the  drumhead  were  an  entirely 
independent  portion  of  the  hearing  apparatus  some  definite  con- 
clusion might  be  arrived  at  as  to  the  effects  produced  by  a  per- 
manent opening  in  it;  but  since  it  is  not,  the  symptomatology  of 
its  defects  must  be  studied  in  association  with  those  of  the  other 
structural  details  of  the  sound-conducting  mechanism.  The 
degree  of  impairment  of  hearing,  for  instance,  is  very  far  from 
bearing  a  constant  relation#to  the  size  of  the  perforation.  A  high 
degree  of  deafness  may  at  times  be  associated  with  an  opening  of 
insignificant  dimensions,  while  at  others  there  may  be  absence 
of  the  major  portion  of  the  membrane  with  scarcely  noticeable 
impairment  of  audition.  It  is,  in  all  probability,  to  the  position 
and  degree  of  mobility  of  the  ossicular  chain  that  we  must  look 
for  the  explanation  of  this  seeming  inconsistency. 

In  addition  to  the  loss  of  hearing  power,  several  other  direct 
results  of  a  persistent  perforation  of  the  membrana  combine  to 
make  its  closure  desirable.  Of  these,  one  of  the  most  pernicious 
is  the  susceptibility  which  it  develops  in  the  patient  to  acute 
inflammatory  disturbance  upon  very  trifling  provocation.  The 
protective  value  of  the  drumhead  to  the  tympanic  mucous  mem- 
brane is  clearly  demonstrated  by  this  increased  tendency  to  acute 
inflammation  of  the  middle  ear  which  ensues  upon  its  destruc- 
tion. Again,  the  exposure  of  the  mucous  membrane  of  the  tym- 
panum to  external  irritants  which  is  entailed  by  loss  of  the  mem- 
brana leads,  in  time,  to  that  sclerotic  change  in  the  mucosa  which 
induces  fixation  of  the  ossicles  and  also  gives  rise  to  many  an- 
noying subjective  sensations.  Tinnitus  and  vertigo  of  severe 
type  have,  in  a  moderate  number  of  cases,  been  entirely  subdued 
by  the  closure  of  a  long-existent  perforation  of  the  membrana. 
The  inference  Ls  obvious. 

So  little  success  has  attended  the  most  painstaking  and  inge- 
nious efforts  to  secure  regeneration  of  extensively  destroyed 
tympanic  membranes,  that  it  is  questionable  whether,  particularly 
in  those  perforations  the  edges  of  which  are  densely  cicatrized,  it 
will  not  be  better  to  be  content  with  the  often  gratifying  results 
that  are  obtained  bv  the  use  of  an  artificial  substitute  for  the 
crippled  membrane.  Quite  a  number  of  more  or  less  efficient 
substitutes   have   been   introduced  since  Yearslev,   in    1X48,   an- 
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nounced  that  the  hearing  of  one  of  his  patients  was  very  greatly 
improved  when  his  external  canal  was  partially  closed  by  a  cotton- 
wool plug  or  a  quill  of  paper  that  was  introduced  until  it  came 
in  contact  with  the  drumhead. 

Toynbee  offered  his  artificial  drum  membrane  to  the  profession 
some  three  or  four  years  after  Yearsley  had  suggested  the  prob- 
able value  of  such  an  instrument.  It  consists  of  a  circular  disk 
of  thin,  flexible  rubber,  to  the  centre  of  which  is  attached  a  slender 
wire  of  about  the  length  of  the  auditory  canal.  This  attachment 
allows  of  its  introduction  by  the  patient  and  its  placement  in 
proper  position.  This  ingenious  instrument,  however,  although 
a  decided  improvement  in  some  respects  upon  the  cotton-wool 
plug  and  the  paper  quill,  has  certain  disadvantages  that  limit  both 
its  safety  and  utility.  The  length  of  the  wire  that  is  essential  in  order 
Fio.138.  that  the  patient  may  himself  introduce  and  remove 
it  prevents  its  being  entirely  hidden  in  the  meatus, 
and  its  exposure  in  the  outer  car  renders  the  deeper 
structures  liable  to  injury  through  an  accidental 
disturbance  of  it.  Moreover,  it  is  not  particularly 
durable  and  even  its  initial  expense  places  it  be- 
yond the  reach  of  the  poorer  class  of  patients.  A 
jk  thread  is  sometimes  substituted  for  the  wire,  but 

this  compels  the  use  of  forceps  for  its  insertion 
Toynliee'H  artl-  ...  ,  .  .     . 

flcial drum  mem-  and  something  more  than  the  average  amount  or 
brane-  skill  possessed  by  patients,  in  order  that  no  injury 

may  be  inflicted.  A  final  objection  to  this  device  is  that  it  not 
infrequently  occasions  an  annoying  amount  of  irritation  in  the 
canal,  and  many  patients  complain  of  its  easy  displacement  by 
the  movements  of  the  jaw  in  chewing. 

For  several  reasons  the  twisted  roll  of  cotton-wool  is,  in  the 
majority  of  cases,  much  more  satisfactory  than  the  Toynbee  drum 
membrane.  Its  introduction  and  removal  can  be  effected  without 
difficulty  and  without  risk  of  harm,  the  patient  can  easily  fashion 
it  himself,  and  it  is  much  less  liable  to  displacement  because  of 
the  more  even  support  that  is  afforded  its  surface  by  the  walls  of 
the  canal.  It  has  a  further  advantage  in  that  its  employment  is 
not  contraindicated  by  the  existence  of  a  moderate  amount  of 
otorrhoea.     In  such  cases  its  inner  extremity  may  be  thinly  coated 
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with  an  antiseptic  ointment  or  a  weak  glycerile  of  carl>olie  acid. 
The  improvement  in  hearing  effected  by  this  wick-shaped  roll  of 
wool  is  in  a  number  of  cases  quite  remarkable. 

It  is  scarcely  necessary  to  observe  that  previous  to  the  intro- 
duction of  any  article  of  this  kind  the  ear  should  be  cleansed  and 
dried.  Any  increase  in  the  acuity  of  hearing  will  also  be  ren- 
dered the  greater  by  a  preliminary  opening  of  the  Eustachian 
tube  by  means  of  inflation  through  the  catheter  or  by  Politzeri- 
zation. It  is  only  to  be  expected  that  it  will  take  the  patient 
some  little  time  to  become  accustomed  to  the  presence  of  this 
foreign  body  in  the  canal;  but,  as  a  rule,  lie  will  soon  become 
unconscious  of  any  slightly  unpleasant  sensation  that  it  may  at 
first  occasion.  It  may  be  advisable  to  have  him  retain  it  in 
position  for  only  an  hour  or  two  the  first  few  times  it  is  applied, 
and  to  gradually  lengthen  this  period  with  each  repetition  of 
its  application.  The  making  of  this  cotton  wick  and  its  inser- 
tion and  withdrawal  are  all  so  simple  that,  if  for  no  other  pur- 
pose than  that  of  cleanliness,  it  will  be  a  good  rule  to  have  the 
patient  remove  the  old  each  night  and  insert  a  new  one  in  the 
morning. 

There  is  a  good  deal  of  uncertainty,  to  say  the  least,  concerning 
the  exact  mode  of  action  by  which  the  various  substitutes  for  the 
destroyed  menihrana  effect  their  improvement  of  the  hearing 
power.  Although  there  Is  still  a  rather  wide  difference  of  opinion 
concerning  this  interesting  question,  much  the  larger  number  of 
observers  unite  in  opposing  the  view  that  it  is  merely  through 
the  closure,  complete  or  partial,  of  the  perforation  that  the  in- 
creased hearing  is  obtained.  In  so  far  as  the  function  of  audi- 
tion is  concerned,  it  is  extremely  doubtful  whether  an  artificial 
drum  membrane  can  substitute  the  natural  one  in  any  other  way 
than  by  restoring,  to  a  greater  or  less  extent,  the  normal  tension 
of  the  ossicular  chain.  Should  there  be  a  solution  of  continuity 
at  any  point  of  this  chain,  the  pressure  exerted  by  an  artificial 
membrane  may  serve  in  a  measure  to  repair  it,  and  this  highly 
probable  action  seems  to  be  exerted  with  particularly  happy 
effect  when  there  is  a  break  in  the  connection  between  the  tip  of 
the  long  process  of  the  incus  and  the  stapes.  In  spite  of  this 
repeatedly  demonstrated  result,  however,  we  are  still  quite  unable 
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to  designate  with  any  certainty  the  particular  type  of  case  that 
will  be  benefited  by  the  adoption  of  an  artificial  drumhead. 

Nevertheless,  if  its  use  is  not  specifically  contraindicated  by  the 
existence  of  an  abundant  discharge  or  by  its  provoking  an  objec- 
tionable amount  of  irritation,  it  should  be  faithfully  tried  in  all 
cases  in  which  other  methods  of  treatment  have  failed  to  increase 
the  hearing  distance.  Less  important  perhaps  than  its  beneficial 
effect  upon  the  hearing  function,  but,  notwithstanding,  a  very 
valuable  attribute  of  the  artificial  drumhead,  is  the  protection 
that  it  affords  the  sensitive  intratympanic  structures  against 
external  irritants.  From  this  point  of  view  it  is  a  powerful  pro- 
phylactic against  the  frequently  recurring  acute  inflammations 
that  are  so  commonly  associated  with  extensive  losses  of  substance 
of  the  membrana. 

In  a  certain  number  of  cases  in  which  a  fairly  large  portion  of 
the  drumhead  still  remains,  and  in  which  the  exposure  of  the 
middle  ear  incident  to  the  perforation  leads  to  repeated  attacks 
of  inflammatory  disturbance,  it  will  be  quite  worth  while  to  at- 
tempt to  secure  a  regeneration  of  the  destroyed  portion  of  the 
membrana  by  one  or  more  of  the  several  methods  that  have  from 
time  to  time  been  employed  with  greater  or  less  success.  If  the 
nutrition  of  the  remnant  is  good  and  the  edges  of  the  perforation 
are  not  densely  cicatrized,  we  may  now  and  again  effect  its  closure 
by  touching  its  margin  at  several  points  with  a  bead  of  nitrate 
of  silver  fused  upon  the  tip  of  a  probe.  The  galvano-cautery 
point  applied  in  the  same  way  has  also  proved  highly  effective 
in  the  hands  of  some  operators.  In  the  smaller  perforations  com- 
plete repair  may  often  be  obtained  by  the  making  of  a  number  of 
incisions,  £  to  1  mm.  in  length,  close  to  their  periphery  and  at 
right  angles  to  it.  A  modification  of  the  same  measure  has  been 
employed  at  times  with  some  success  in  order  to  induce  contrac- 
tion of  a  relaxed  cicatrix  in  the  membrana.  A  defect  of  this 
kind  is  often  accountable  for  frequent  variations  of  the  hearing 
function,  it  being  good  when  the  cicatrix  is  depressed,  but 
impaired  when  it  is  displaced  outward.  To  restore  the  normal 
tension  of  this  portion  of  the  drumhead,  multiple  punctures  in- 
stead of  incisions  mav  be  made  in  it  with  a  fine  needle. 
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GABIES  AND  NECROSIS  OF  THE  TEMPORAL  BONE. 

These  diseases  of  the  temporal  bone  occur  with  considerable 
frequency,  because  it  must  be  an  uncommonly  -mild  attack  of 
acute  or  chronic  suppurative  inflammation  of  the  middle  ear  that 
is  not  accompanied  by  more  or  less  periostitis  and  ostitis  of  the 
immediately  surrounding  bony  structures.  We  have  seen  how 
often  the  ossicles  are  affected  by  these  destructive  processes,  and 
it  is  but  a  step  further  for  them  to  assail  the  temporal  bone  itself. 

The  anatomical  condition  which  favors  this  bone  implication  is 
the  double  duty  performed  by  the  tympanic  mucosa  in  not  only 
supplying  a  mucous  lining  for  the  middle  ear,  but  in  acting,  also, 
as  the  periosteal  covering  of  its  bony  walls.  The  fact  that  these 
affections  are  much  more  frequent  in  childhood  than  in  adult  life 
is  doubtless  due  to  the  greater  vascularity  of  the  periosteal  layer 
of  the  membrane  during  the  earlier  years  of  life,  and  to  the  greater 
number  and  size  of  the  vessels  that  pass  from  it  into  the  sub- 
stance of  the  bones.  It  is,  indeed,  unusual  for  these  bone  com- 
plications to  occur  in  adults  who  are  in  otherwise  good  general 
condition  unless  there  has  been  a  great  want  of  care  in  securing 
and  maintaining  cleanliness  of  the  external  canal  and  the  middle- 
ear  cavity.  To  permit  retention  of  the  purulent  secretion  for  any 
length  of  time  is  to  favor  its  decomposition,  the  invasion  of  the 
tympanum  by  pathogenic  microorganisms,  and  the  extension  of 
the  inflammatory  process  to  the  deeper  tissues.  The  obliteration 
of  many  of  its  vessels  and  the  separation  of  the  periosteum  from 
the  bone  are  the  succeeding  steps  that  lead  to  the  loss  of  the 
nutrition  of  the  latter  and  to  its  consequent  death.  In  tubercu- 
lous, syphilitic,  and  strumous  individuals  frequent  cleansing  and 
antisepsis  of  the  ear  must  be  carried  out  with  particular  care, 
because  these  are  the  systemic  conditions  that  predispose  most 
strongly  to  the  development  of  caries  and  necrosis. 

The  extent  of  bone  that  may  be  involved  in  these  processes 
varies  quite  widely.  It  may  be  limited  to  a  small  spot  upon  the 
promontory  of  the  internal  wall  of  the  tympanum,  or  it  may 
implicate  extensive  areas  of  the  mastoid,  the  petrous,  or  the 
squamous  portion  of  the  temporal  bone.  The  fact  that  it  is  the 
spongy  or  cellular  type  of  bone  that  is  more  liable  to  attack  than 
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the  more  compact  or  denser  sort,  accounts  for  the  frequency  with 
which  the  mastoid  process  is  affected.  Next  to  this  in  the  fre- 
quency with  which  it  is  attacked  is  the  bony  portion  of  the  ex- 
ternal auditory  canal,  particularly  its  upper  and  posterior  part, 
and  a  close  third  is  the  thin  layer  of  bone  forming  the  roof  of  the 
tympanic  cavity.  In  the  latter  case  intracranial  complications 
are  very  likely  to  ensue  and  of  these  meningitis  and  an  extra- 
dural or  temporonsphenoidal  abscess  are  the  more  common. 

Extensive  destruction  of  the  mastoid  process  may  lead  to 
exposure  of  and  serious  hemorrhage  from  the  lateral  sinus,  or  it 
may  become  thrombosed  and  eventuate  in  pyaemia  or  the  forma- 
tion of  an  abscess  of  the  cerebellum.  If,  as  is  occasionally  the 
case,  the  pars  petrosa  figures  to  any  considerable  extent  in  the 
disease,  the  labyrinth  is  apt  to  share  in  the  injury  inflicted  and  to 
provoke  such  symptoms  as  nausea,  vomiting,  tinnitus,  severe 
pain,  and  vertigo. 

One  of  the  occasional  incidents  of  a  carious  or  necrotic  process 
affecting  the  temporal  bone  is  a  paralysis  of  the  facial  nerve. 
One  has  but  to  recall  the  course  of  the  aqueductus  Fallopii  to 
appreciate  the  ease  with  which  a  purulent  inflammation  of  the 
middle  ear  can  affect  the  integrity  of  this  frail  canal  and  menace 
the  nerve  within  it.  Although  it  is  quite  true,  that  in 
perhaps  a  large  number  of  cases  of  facial  paralysis  occurring 
in  association  with  a  purulent  median  otitis,  the  palsy  is  due  to 
carious  destruction  of  the  Fallopian  canal  and  to  the  subsequent 
involvement  of  the  nerve  in  the  inflammatory  process,  yet  it  has 
been  shown  to  have  occurred  so  often  without  the  slightest  dem- 
onstrable lesion  of  the  canal,  that  the  diagnostic  significance 
with  reference  to  temporal  caries,  and  necrosis  once  attributed  to 
this  symptom  has  been  very  greatly  diminished.  Post-mortem 
as  well  as  clinical  observation  has  made  it  evident  that  facial 
paralysis  may  occur  with  an  intact  Fallopian  canal  as  the  result 
merely  of  an  inflammation  of  the  nerve  sheath,  the  exudation 
attending  this  proving  sufficient  to  compress  and  suspend  the 
functional  power  of  the  trunk.  Moreover,  the  pressure  exerted 
by  the  retention  of  an  inflammatory  secretion  within  the  tym- 
panum itself  may  in  rare  instances  suffice  to  occasion  the  palsy. 
Hence,  although  it  is  most  often  in  connection  with  chronic  puru- 
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lent  otitis  that  this  symptom  becomes  manifest,  yet  it  is  far  from 
impossible  for  it  to  occur  as  well  in  association  with  acute  simple 
inflammations  of  the  middle  ear.  It  must  not  be  inferred  from 
anything  that  has  been  said,  however,  that  absence  of  facial 
paralysis  is  at  all  a  positive  indication  that  the  bone  in  the  imme- 
diate vicinity  of  the  nerve,  or  even  the  wall  of  the  canal  itself, 
is  free  from  disease.  On  the  contrary,  cases  have  been  reported  in 
which  in  spite  of  extensive  carious  destruction  of  its  enveloping 
walls  and  its  exposure  for  long  periods  to  an  irritating  purulent 
secretion,  the  function  of  the  nerve  has  remained  entirely  unim- 
paired. 

The  rapidity  with  which  this  symptom  develops  varies  widely 
in  different  cases.  It  may  appear  during  the  acute  stage  of  the 
otitis,  or  it  may  be  delayed  until  the  suppurative  process  has  been 
chronic  for  many  months.  Again,  its  occurrence  may  be  sudden 
and  complete,  without  the  coincidence  of  noticeable  prodromes, 
or  its  appearance  may  be  quite  gradual  and  be  preceded  by  an 
increase  of  pain  in  and  behind  the  ear,  tinnitus  aurium,  and 
perhaps  disturbances  of  the  sense  of  taste. 

The  course  of  caries  and  necrosis  of  the  temporal  bone  will  be 
largely  influenced  by  the  site  of  the  disease,  by  the  state  of  the 
general  health  of  the  patient,  and,  to  a  lesser  extent,  by  his  age. 
In  children  the  progress  of  the  disease  is  apt  to  be  much  •more 
acute  than  in  adults,  and  its  favorable  or  fatal  termination,  there- 
fore, more  prompt.  In  later  life,  although  the  separatiou  of  the 
diseased  from  the  healthy  bone  may  be  quickly  accomplished,  yet 
the  progress  of  exfoliation  may  consume  so  much  time  that  the 
patient  may  die  of  exhaustion  consequent  upon  the  prolonged 
purulent  drain.  The  necrosed  bone  is  in  such  cases  thrown  off 
en  masse,  while  in  others  it  comes  away  in  fragments  of  varying 
size  which  are  discharged  either  through  the  external  auditory 
canal  or  through  one  or  more  fistulous  tracts  that  may  have 
formed  in  its  neighborhood.  In  case  the  disease  ends  fatally  this 
termination  may  be  brought  about  by  some  intracranial  compli- 
cation, by  pyaemic  infection,  or  by  the  erosion  and  perforation  of 
some  large  bloodvessel,  such  as  the  carotid  artery,  the  jugular 
vein,  or  the  lateral  sinus. 

From  a  prognostic  point  of  view,  experience  has  shown  that 
30 
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carious  disease  of  the  mastoid  process  is  least  inimical  to  a  favor- 
able result.  A  similar  affection  of  the  pars  tympanica  will  nat- 
urally be  attended  by  much  more  serious  possibilities,  because 
of  its  very  intimate  relations  not  only  with  the  cranial  cavity, 
but  with  the  carotid  artery  and  jugular  vein.  In  the  event  of 
the  disease  involving  the  petrous  portion  of  the  temporal  we  can 
scarcely  anticipate  anything  but  a  fatal  termination.  It  does  not 
need  saying  that  the  more  vigorous  the  patient's  general  vitality 
the  better  will  be  his  chances  of  accomplishing  successfully  and 
surviving  the  process  of  exfoliation.  For  this  reason  any  consti- 
tutional disease,  such  as  tuberculosis  or  syphilis,  or  the  existence 
of  any  debilitating  diathesis,  will  seriously  impair  his  prospects 
of  recovery. 

The  diagnostic  features  of  the  disease  are  the  usually  severe 
and  long-continued  pain,  although  in  tuberculous  subjects  this 
symptom  may  be  conspicuous  by  its  absence.  In  addition,  also, 
to  the  other  symptoms  ordinarily  accompanying  a  chronic  puru- 
lent otitis,  this  disease  is  apt  to  be  marked  by  some  moderate 
elevation  of  temperature,  with  slight  recurrei  t  chills  and  an 
increased  pulse-rate.  The  character  of  the  discharge  is  also  of 
diagnostic  value,  since  it  is  usually  abundant,  fetid,  and  stained 
more  or  less  with  blood.  Another  occasional  feature  of  the  dis- 
charge, and  one  that  will  afford  us  positive  evidence  of  the  exist- 
ence of  caries,  is  the  presence  in  it  of  a  greater  or  less  number  of 
fine  particles  of  bone.  At  times  these  are  of  such  size  that  there 
is  no  difficulty  in  their  discovery  either  by  simple  ocular  exami- 
nation or  through  the  gritty  sensation  that  they  impart  to  the 
fingei:  After  preliminary  cleansing,  illumination  and  inspection 
of  the  canal  will  almost  invariably  reveal  numerous  highly  vas- 
cular granulations,  and  perhaps  polypi;  and  should  there  be  any 
remnant  of  the  membrana,  this  will  be  red  and  vicious  in  its 
appearance.  In  case  of  any  uncertainty  regarding  the  existence 
of  disease  of  the  bone,  it  may  often  be  dispelled  by  a  careful  and 
thorough  use  of  the  probe.  This  instrument  will  enable  us  to 
detect  denuded  and  diseased  bone  if  it  be  anywhere  within  safe 
reach.  Abscesses  and  fistulous  tracts  are  not  infrequently  found 
either  within  the  meatus  or  situated  in  the  parts  about  the  exter- 
nal ear.     Tumefaction  and  tenderness  of  the  tip  of  the  mastoid 
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process  are  of  weighty  significance  in  the  determination  of  this 
disease,  and  should  always  be  carefully  looked  for.  They 
usually  indicate  the  presence  of  pus  in  the  apex  of  the  bone,  this 
having  many  times  found  its  way  there  as  the  result  of  gravita- 
tion from  a  diseased  area  above. 

Treatment. — A  knowledge  of  elementary  surgical  principles 
will  be  sufficient  to  dictate  the  course  to  be  followed  in  the  man- 
agement of  these  cases.  Their  application  will  contemplate  the 
reduction  of  the  inflammation,  the  limitation  of  the  carious  or 
necrotic  process,  and  the  prevention  of  any  secondary  complica- 
tions. Of  all  things,  cleanliness  and  the  freest  possible  drainage 
are  the  most  important.  The  external  auditory  canal  should  be 
kept  open  to  its  widest  extent,  and  should  any  obstruction  to  it 
be  occasioned  by  granulations,  polypi,  or  the  presence  of  purulent 
accumulations  in  its  walls,  the  first  two  of  these  should  be  thor- 
oughly removed  and  the  last  freely  opened  and  evacuated.  The 
coexistent  median  otitis  should  be  energetically  treated  by  the 
methods  already  detailed,  and  any  external  abscess  formations  in 
the  parts  al>out  the  auricle  are  to  be  incised  and  proper  drainage 
provided.  If  the  carious  area  is  bo  situated  that  it  can  be  ex- 
posed and  reached  instrument  ally,  the  diseased  and  softened 
bone  may  be  removed  as  completely  as  possible  by  means  of 
sharp  spoons.  This  procedure  is  to  be  conducted  with  extreme 
care,  particularly  when  it  brings  us  dangerously  near  to  the  large 
blood  channels,  the  facial  nerve,  or  the  roof  of  trje  tympanum. 
Loosened  sequestra,  if  too  large  to  make  their  exit  by  the  nat- 
ural channel,  should  either  be  mechanically  reduced  in  size 
or  artificial  routes  should  be  provided  for  their  escape.  Spon- 
taneous openings  or  fistulous  tracts  are  to  be  enlarged  if  neces- 
sary, so  that  every  impediment  to  the  prompt  discharge  of  pus 
and  necrotic  tissue  shall  be  removed.  In  order  to  secure  this 
end  it  may  at  times  be  necessary  to  perform  a  more  extensive 
operation — to  freely  incise  the  tissues  covering  the  mastoid,  to 
open  the  antrum  and  cells,  and  perhaps  to  remove  the  postero- 
superior  wall  of  the  bony  meatus.  After  all  operations,  whether 
i  the  canal  or  external  to  it,  the  ear  is  to  be  well  syringed  with 
warm  antiseptic  solutions,  and  then  dried  and  dressed  as  fre- 
quently as  antiseptic  requirements  may  demand. 
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With  regard  to  the  occasional  occurrence  of  hemorrhage  from 
the  ear,  this  if  slight  may  often  be  arrested  by  hot  water  syring- 
ing or  by  the '  instillation  of  six  or  eight  drops  of  a  1  to  1000 
solution  of  adrenalin  chloride.  A  more  active  flow  of  blood 
may  require  tamponing  of  the  canal  with  one  of  the  antiseptic 
gauzes;  and,  finally,  should  the  carotid  itself  be  opened,  and  the 
hemorrhage  be  profuse  and  uncontrollable  by  milder  measures, 
there  should  be  no  delay  in  applying  a  ligature  to  the  vessel. 

Treatment  of  Facial  Paralysis. — The  measures  directed 
to  the  subduing  of  the  inflammation  in  the  middle  ear  may,  in 
the  event  of  this  complication,  be  employed  with  increased  fre- 
quency, and,  in  addition,  vigorous  counter-irritation  over  the 
mastoid,  by  means  of  iodine  ointment  or  repeated  blistering,  may 
be  applied  with  benefit.  Active  laxatives  and  a  restricted  diet 
will  assist  in  reducing  any  acute  inflammatory  reaction  on  the 
part  of  the  nerve,  and  it  will  also  be  advisable  for  the  patient,  if 
not  already  confined  to  his  room,  to  remain  quietly  within  doors 
for  a  few  days.  Large  doses  of  potassium  iodide  have  been  used 
in  this  affection  with  occasionally  gratifying  results.  Upon  the 
entire  subsidence  of  any  symptoms  of  acute  irritation,  such  as 
pain  and  muscular  spasm,  it  will  be  appropriate  to  begin  the  use 
of  electricity.  Its  premature  application  will  be  productive  of 
harm  rather  than  benefit.  The  weak,  constant  current  should  be 
employed  by  preference,  and  a  sdance  of  from  three  to  five 
minutes'  duration,  every  second  or  third  day,  will  usually  be 
sufficient.  Improvement  is  not  immediate,  however,  and  even 
in  favorable  cases  some  weeks  may  elapse  before  the  function  of 
the  nerve  is  restored. 


CHAPTER  XX. 

DISEASES  OF  THE  MASTOID  POfiTION  OF  THE 

TEMPOEAL  BONE. 

Before  describing  the  diseases  of  this  portion  of  the  tem- 
poral bone  and  their  complications,  it  may  be  permissible,  if  only 
for  the  sake  of  convenience,  to  repeat  something  of  what  has 
already  been  said  in  the  chapter  concerning  itt  anatomy.  From 
a  surgical  point  of  view  there  are  certain  anatomical  features  in 
connection  with  the  relations  of  the  tympanum  and  its  accessory 
cavities  to  adjoining  vital  structures  that  are  of  very  great  and 
practical  importance.  The  lower  and  larger  portion  of  the  tym- 
panum— the  atrium — is  of  comparatively  slight  surgical  interest. 
It  will  be  recalled  that  its  floor  is  in  close  proximity,  in  front,  to 
the  carotid  artery,  and  posteriorly  to  the  jugular  fossa.  The 
thinness  of  its  inner  or  labyrinthine  wall  concerns  us  surgically 
only  in  the  operative  removal  of  granulations  from  its  surface, 
and  warns  us  to  be  cautious  lest  we  perforate  it.  It  is  the  upper 
portion  of  the  tympanic  cavity — the  attic — that  is  of  deepest 
interest  to  the  aural  surgeon.  This  chamber  comprises  that  part 
of  the  tympanum  which  lies  above  an  imaginary  horizontal  line 
passing  through  the  short  process  of  the  malleus.  Its  roof — the 
tegmen  tympani — is  some  distance  above  the  bony  ring  that 
gives  attachment  to  the  membrana  tympani.  Its  outer  wall, 
therefore,  is  partly  membranous — the  /nembrana  flaccida — but 
principally  bony — the  pars  ossea.  The  tegmen  tympani  is  an 
extremely  thin  plate  of  bone  which  constitutes  the  sole  partition 
between  the  middle  ear  and  the  middle  cerebral  fossa.  Even  this 
is  not  always  intact,  for  the  petrosquamous  suture  which  occurs 
here  is  sometimes  incompletely  closed,  and  permits  the  dura 
mater  and  the  tympanic  mucosa  to  come  almost  in  contact. 
Such  a  defect  will  st*  «e  to  the  secondary  develop- 

ment of  meningitr  niddle-ear  inflamma- 
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tions.  The  internal  wall  of  (he  attic  extends  from  the  roof  to  the 
fenestra  ovale,  and  its  surgical  importance  depends  upon  its  rela- 
tions to  the  transverse  semicircular  canal  and  to  the  aqueductus 
Fallopii,  which  lies  just  above  the  foramen  ovale.  The  posterior 
wall  is  almost  wholly  monopolized  by  the  opening  of  the  tiditus 
att  antrum,  the  name  of  which  is  doubly  descriptive  of  its  func- 
tion and  destination. 

The  mastoid  process  forms  the  posterior  and  lower  portion  nf 
the  external  part  of  Ihe  temporal  hone.  It  is  conoidal  in  shape, 
its  apex  pointing  downward.  Its  anterior  border,  thick  and 
unevenly  rounded,  is  almost  vertical,  while  the  posterior  bordei 
is  inclined  upward  and  backward  at  an  angle  of  something  less 
than  45  degrees.     Its  development  is  much  slower  than  that  of 


life 


other  portions  of  the  temporal.    At  birth,  for  instance,  it  is  almost 
itirely  absent,  and   it  is  not  until  the  third  or  fourth  years  of 
that  it  begins  to  assume  its  proper  shape  and  proportionate 

The  mastoid  process  is  developed  through  the  union  of  the 
squamous  and  petrous  portions  of  the  temporal,  the  former  of 
these  being  above  and  in  front  of  the  latter.  Their  line  of  junc- 
tion is  recorded  on  the  outer  surface  of  the  process  by  the  squamo- 
mastoid    suture   which    runs   from   the  anterior   border,  a  little 
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distance  above   the  tip,  upward  and  backward  and  more  or  less 
parallel  to  the  posterior  l>order. 

It  is  in  the  widely  varying  arrangement  of  the  cellular  spaces 
in  the  substance  of  the  mastoid  process  that  we  are  particularly 
interested  with  reference  to  its  diseases  anil  their  surgical  treat- 
ment. If  their  disposition  were  always  the  same  there  would  he 
no  excuse  for  such  accidents  during  the  course  of  operation,  as 
opening  of  the  lateral  sinus  or  unexpected  intrusion  into  the 
cranial  cavity.  Unfortunately,  however,  no  two  mastoids  are 
alike  in  this  respect;  and  it  is  further  to  be  regretted  that  we  are 
almost  entirely  unable  to  tell  by  a  study  of  the  surface  of  the 
bone  which  may  he  the  type  of  the  cellular  structure  within  it. 
And,  speaking  of  types,  it  is  because  of  the  wide  variations  that 


exist  between  different  mastoids  with  reference  to  the  number 
and  size  of  the  air  cells  in  each,  that  we  find  them  divided  into 
three  more  or  less  distinct  classes.  These  are  Co)  the  pneumatic, 
in  which  almost  the  whole  interior  of  the  process  is  occupied  by 
spacious  cells  which  communicate  freely  with  one  another  and 
with  the  antrum,  and  which  are  lined  with  a  mucous  membrane 
continuous  with  that  of  the  tympanum;  (b)  the  dlploeic,  in  which 
the  cells  are  very  small  and  have  but  very  little  communica- 
tion with  one   another;  (c)  the  sclerosed,  in  which  there  is    an 
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entire  absence  of  cellular  structure,  the  bone  being  compact  and 
devoid  of  diploeic  tissue.  Of  course,  there  axe  frequent  inter- 
minglings  of  these  three  types,  but  there  is  no  occasion  for  their 
formal  subdivision. 

While,  as  we  have  seen,  this  genei^l  cellular  structure  may  or 
may  not  be  present  in  the  mastoid,  theje  is  one  special  cell  that 
is  constant  in  its  presence  and  almost  so  in  its  position.  This  is 
the  antrum,  and  it  is  from  this  that  the  oth^r  cells  when  they 
exist  radiate,  and  with  which  they  communicate  with  greater  or 
less  freedom.  Surgically  speaking,  the  antrum  is  the  hub  around 
which  the  lesser  cavities  of  the  mastoid  revolve.  It  is  the  space 
first  infected  by  extension  of  a  suppurative  process  from  the  tym- 
panum, and  it  is  the  point  at  which  our  first  operative  measures 
for  the  relief  of  mastoid  disease  are  directed.  Knowing  this, 
there  is  no  need  to  emphasize  the  necessity  for  intimately  familiar- 
izing ourselves  with  its  usual  situation,  its  anatomical  relation  to 
certain  external  landmarks,  and  its  frequent  prpximity  to  internal 
structures  of  vital  importance. 

Although  we  are  enabled  by  a  study  of  the  superficial  land- 
marks to  be  described  presently  to  locate  with  sufficient  accuracy 
for  safety  the  position  of  the  antrum  with  reference  to  them,  we 
have  very  few  means  at  ou^  command  for  determining  its  depth 
— the  distance  which  separates  it  from  the  surface  of  the  bone. 
It  is  known  that,  as  a  general  rule  to  which  there  are  but  rare 
exceptions,  the  antrum  during  the  first  year  or  two  of  life  is  but 
a  very  trifling  distance  beneath  the  mastoid  cortex.  At  this  age, 
indeed,  the  film  of  bone  overlying  the  antrum  is  so  riddled  with 
minute  foramina  for  the  passage  of  vessels  that  its  softness  has 
gained  for  it  the  name  of  spongy  spot,  and  at  this  point  but  the 
lightest  scraping  with  a  spoon  or  curette  is  needed  to  expose  the 
cavity.  In  the  adult,  however,  nature  displays  a  most  discon- 
certing capneiousness  with  regard  to  the  depth  of  this  chamber, 
and  our  only  safeguard  will  lie  in  a  knowledge  of  the  greatest 
depth  to  which  we  can  penetrate  the  bone  without  perforating  it. 
Schwartze's  limit — and  his  exceeds  that  approved  by  other  noted 
operators — is  25  millimeters.  The  antrum  has  been  found  at  an 
even  greater  depth  than  this,  however,  so  that  if  we  should  make 
it  an  inflexible  law  to  suspend  our  search  at  this  point,  we  may 
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confess  failure  at  times  at  the  very  moment  that  we  are  about  to 
succeed.  Rather  than  expose  the  patient  to  any  unnecessary  risk, 
however,  it  may  be  well  to  be  governed  by  the  limit  prescribed 
by  Schwartze,  and  upon  reaching  it  in  any  case  to  abandon  our 
direct  route  to  the  antrum  in  favor  of  the  more  circuitous  but 
safer  one  of  Stacke. 

The  group  of  external  landmarks  that  will  serve  at  one  and  the 
same  time  to  guide  us  toward  the  antrum  and  away  from  the 
dreaded  lateral  sinus,  includes  the  supramastoid  ridge,  the  squamo- 
mastoid  suture,  and  the  spine  of  Henle,  or,  what  is  equivalent  to 
it,  the  supramastoid  fossa.  The  first  of  these — the  supramastoid 
ridge — is  but  a  continuation  backward  of  the  posterior  root  of  the 
zygomatic  process.  This  linear  elevation  is  in  itself  a  reliable 
guide  as  to  the  level  of  the  floor  of  the  middle  cranial  fossa,  since 
it  is  almost  always  placed  just  below  this  plane.  Slight  varia- 
tions may  at  first  bring  it  immediately  opposite  the  floor,  or, 
more  rarely,  a  trifle  above  it.  Even  in  the  latter  event,  how- 
ever, we  can  scarcely  menace  the  cranial  cavity  if  we  are  careful 
to  confine  our  work  to  some  little  distance  below  this  ridge.  Of 
the  different  landmarks  it  is  the  one  that  is  usually  the  most 
easily  distinguished.  It  may  be  less  distinct  in  some  cases  than 
in  others,  but  it  is  invariably  present. 

The  situation  and  direction  of  the  squamomastoid  suture  have 
already  been  stated,  and  it  is  only  needful  to  add  that  it  forms 
with  the  supramastoid  ridge  two  sides  of  a  triangle  that  is  com- 
pleted in  front  by  the  meatus.  This  suture  is  of  course  always 
in  existence,  but  it  is  not  always  in  evidence.  It  cannot  at  times 
be  distinguished  with  any  certainty.  If,  however,  it  be  plainly 
apparent,  we  will  have  before  us  the  triangle  spoken  of,  and 
within  the  limits  of  which,  Broca  asserts,  we  may  confidently 
search  for  the  antrum  without  any  material  risk  of  wounding  the 
lateral  sinus.  In  those  cases,  by  no  means  few  in  number,  in 
which  this  suture  is  so  indistinct  as  to  be  of  no  dependable  assist- 
ance to  us,  we  yet  have  in  the  suprameatal  spine,  or  the  spine  of 
Henle,  an  additional  landmark  that  will  seldom  fail  and  never 
mislead  us. 

The  suprameatal  spine  is  a  very  slightly  projecting  and  flat- 
tened point  of  bone  that  is  found   just  above  and  behind  the 
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postero-superior  segment  of  the  bony  meatus,  and  which  is  sepa- 
rated from  the  supramastoid  ridge  above  by  about  a  quarter  oi 
an  inch.  Although  in  the  large  majority  of  cases  this  little  land- 
mark can  be  seen  without  difficulty,  yet  there  are  instances  in 
which  its  discovery  will  require  a  more  than  commonly  skilled 
^ye  and  finger.  The  value  of  this  spine  as  a  guide  to  the  situa- 
tion of  the  antrum  lies  in  the  fact  that  a  horizontal  line  passing 
directly  backward  from  it  will  invariably  overlie  some  portion  of 
that  cavity. 

To  conclude  this  description  of  the  surgical  features  of  the 
anatomy  oi  the  mastoid  process,  brief  reference  may  be  made  to 
the  relations  of  the  antrum  to  certain  structures  that  are  to  be 
carefully  avoided  during  operative  procedures.  The  most  impor- 
tant of  these,  because  it  is  the  one  most  liable  to  be  unexpectedly 
encountered  and  injured,  is  the  lateral  sinus.  If  one  is  thor- 
oughly familiar  with  the  possible  variations  in  the  position  of  this 
canal  in  its  relation  to  the  antrum,  the  observance  of  caution  in 
opening  and  exploring  that  cavity  will  be  the  natural  outcome  of 
such  familiarity.  The  very  fact  that  it  is  authoritatively  asserted 
that,  in  a  limited  number  of  cases,  the  opening  of  the  antrum  will 
De  inevitably  attended  by  wounding  of  the  sinus  should  not  only 
induce  us  to  take  every  precaution  against  this  accident,  but 
should  lead  us  also  to  be  always  prepared  for  its  occurrence.  In 
the  absence  of  care,  more  or  less  danger  of  puncturing  this  sinus 
will  exist  in  all  cases;  but  even  with  the  observance  of  every 
possible  precaution,  this  danger  will  be  very  greatly  increased  by 
two  occasional  irregularities  of  the  sinus.  The  first  of  these  con- 
sists of  an  unusual  depth  of  the  groove  in  which  the  sinus  lies, 
this  deepening  of  the  channel  occurring  at  the  expense  of  the 
wall,  already  thin,  that  separates  it  from  the  cavity  of  the  an- 
trum. The  second  concerns  the  placement  of  this  groove  much 
anterior  to  the  point  at  which  it  is  usually  found,  thus  bringing 
it  perhaps  directly  internal  to  the  antrum  or  even  somewhat  in 
front  of  it,  instead  of  being  posterior  to  it,  as  is  the  rule.  This 
variation  in  its  position  will  involve  a  narrowing  of  the  antral 
cavity  from  without  inward,  and  render  any  instrumental  contact 
with  its  inner  wall  particularly  hazardous. 

The  facial  nerve  is  always  exposed  to  some  risk  of  injury  when  the 
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operator,  having  opened  the  antrum,  proceeds  to  remove,  also, 
the  outer  wall  of  the  aditus.  It  will  be  remembered  that  the 
horizontal  portion  of  the  Fallopian  canal  passes  outwurd  to  ;i 
point  immediately  beneath  the  tympanic  threshold  of  the  aditus, 
and  that  here  it  abruptly  turns  downward.  It  is  the  bony  wall 
of  this  elbow  and  of  the  horizontal  part  of  the  canal  directly 
connected  with  it  th*t  is  particularly  thin,  and  even  at  times 
incomplete.  The  vertical  portion  of  the  canal  passes  downward 
behind  the  posterior  margin  of  the  tympanic  ring,  so  that  it  is 
really  within  the  anterior  limits  of  the  mastoid.  To  ensure  the 
safety  of  the  facial  .nerve  as  we  remove  the  wall  ol  the  aditus,  it  is 
essential  that  we  chisel  our  way  to  it  at  such  a  height  that  we 
will  pass  above  the  elbow  of  the  facial  canal.  If  our  route  in- 
ward is  not  permitted  to  sink  below  the  level  of  the  suprameatnl 
fossa  or  the  spine  of  Henle  the  nerve  will  be  entirely  unmolested. 

The  final  piece  of  dangerous  ground  lies  within  the  aditus  itself, 
its  fragile  roof  being  a  portion  of  the  floor  upon  which  rests  the 
temporal  lobe  of  the  brain,  and  its  inner  wall  but  thinly  sepa- 
rating it  from  the  semicircular  canals  of  the  internal  ear. 

A  knowledge  of  a  few  points  concerning  the  comparative 
anatomy  of  the  ear  in  the  child  and  in  the  adult  will  throw  con- 
siderable light  upon  the  sometimes  different  behavior  of  the  same 
aural  disease  in  each.  In  the  child,  for  instance,  although  the 
external  auditory  canal  is  almost  as  large  proportionately  as  it  is 
in  the  adult,  yet  its  structure  is  much  more  largely  cartilaginous. 
The  extensive  bony  portion  of  the  canal  that  is  found  in  the  adult 
is  represented  at  birth  by  a  slender  ring  of  bone  which  is  not 
completely  closed  at  a  point  in  its  lower  anil  anterior  segment 
until  about  the  sixth  year.  This  foramen  communicates  with  the 
glenoid  fossa,  anil  is,  therefore,  in  close  relation  with  the  parotid 
gland.  This  relationship  will  explain  the  frequency  with  which 
an  inflammation  in  childhood  of  either  one  of  these  structures, 
the  parotid  gland  or  the  ear,  is  followed  by  a  secondary  involve- 
ment of  the  other. 

In  the  immature  ear,  also,  the  roof  of  the  tympanum — the 
tegmen  tvmpani — is  not  only  exceedingly  thin  in  all  < 
in  many  it  is  defective  at  one  or  more  points.     Unless  these  are 
temporarily   filled   in  with  fibrous  tissue  the  dura  and  the  tym- 
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panic  mucosa  will  be  in  immediate  contact,  and  the  almost  inevit- 
able result  of  a  purulent  middle-ear  inflammation  will  be  a  men- 
ingitis or  brain  abscess.  It  is  of  decided  importance,  moreover, 
to  bear  constantly  in  mind  the  intimate  vascular  connection  of 
the  tympanum  and  its  accessory  cavities  with  the  cranial  contents. 
The  numerous  tympanic  veins  terminate,  some  in  the  middle 
meningeal,  others  in  the  sigmoid  sinus,  and  a  remaining  few  in 
the  superior  petrosal  sinus,  while  the  majority  of  those  from  the 
mastoid  process  empty  into  the  sigmoid  sinus.  Another  impor- 
tant feature  of  the  comparative  anatomy  of  the  ear  at  different 
ages  is  that  in  the  child  the  bony  wall  of  the  Fallopian  canal  is 
not  only  even  thinner  than  in  the  adult,  but  that  there  are,  not 
infrequently,  actual  breaches  in  this  wall  which  leave  the  sheath 
of  the  facial  nerve  exposed  to  any  inflammatory  exudate  that  may 
occupy  the  tympanic  cavity.  It  is  for  this  reason  that  paralysis 
of  the  facial  is  so  much  more  frequent  in  children  than  in  adults. 
A  final  reminder  relates  to  the  comparative  lack  of  development 
of  the  mastoid  process  in  early  life.  It  is  not  only  very  small  in 
its  general  proportions,  but  the  cellulation  of  its  inner  substance 
is  practically  limited  to  the  antrum  itself.  The  close  proximity 
of  this  cavity  to  the  surface,  and  the  fact  that  the  thin  plate  of 
bone  covering  it  is  scarcely  more  than  a  sieve-like  arrangement 
for  the  passage  of  vessels,  will  wholly  account  for  the  greater 
ease  with  which,  in  children,  pus  will  make  its  way  from  within 
the  antrum  to  the  external  surface  of  the  process. 

ACUTE  INFLAMMATION  OF  THE  PERIOSTEUM  OF  THE 

MASTOID  PROCESS. 

Primary  periostitis  of  the  mastoid  is  of  such  extremely  rare 
occurrence  that  we  need  scarcely  do  more  than  admit  its  possibility. 
Traumatism,  rather  than  cold,  has  been  the  etiological  factor  in 
almost  all  of  the  few  authentic  cases  that  have  been  observed. 

Secondary  inflammation  of  the  periosteum  enveloping  this 
process  is,  however,  not  at  all  infrequent,  and,  as  a  rule,  is  con- 
secutive to  an  inflammatory  process  affecting  some  portion  of  the 
external  ear.  The  occasionallv  intimate  anatomical  relations  that 
exist  between  the  tissues  of  the  external  ear  and  the  mastoid 
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periosteum  will  strongly  favor  the  extension  of  any  inflammatory 
disturbance  from  the  former  to  the  latter.  The  continuity  of  the 
soft  tissues  lining  the  deep  portion  of  the  external  auditory  canal 
with  those  covering  the  mastoid  process  affording  a  ready  means 
for  the  addition  of  a  mastoid  periostitis  to  a  meatal  cellulitis.  The 
irritation  and  sepsis  accompanying  a  furunculosis  of  the  postero- 
superior  wall  of  the  osseous  meatus  may  pass  through  the  cleft 
in  the  vaginal  process  that  is  ordinarily  to  be  found  in  this  situa- 
tion and  implicate  the  periosteum  that  covers  its  external  surface. 
It  is  a  very  narrow  fissure — scarcely  more  than  an  indentation — 
that  here  divides  the  vaginal  process  from  the  mastoid,  and  this 
is  quickly  crossed  by  the  pathological  process.  An  inflammation, 
also,  of  the  mucous  membrane  lining  the  mastoid  cells  may  be 
conveyed  to  the  external  periosteal  envelope  of  the  process  by 
way  of  the  foramina  that  frequently  penetrate  its  cortex,  or  per- 
haps as  the  result  of  the  incomplete  closure  of  the  squamomastoid 
suture  that  has  already  been  described.  The  comparative  absence 
of  the  bony  meatus  in  the  child  will  make  it  evident  why  this 
disease  is  so  much  more  frequent  in  early  than  in  late  life.  To 
be  added  to  the  factors  already  mentioned  as  causative  of  this 
periosteal  inflammation,  is  the  unskilful  treatment  of  any  super- 
ficial inflammation  that  may  have  been  previously  operative. 

The  subjective  symptoms  of  a  secondary  mastoid  periostitis 
jean  seldom  be  differentiated  from  those  of  the  primary  and  closely 
^associated  disturbance.  The  character  of  the  pain  is  that  which 
usually  accompanies  severe  tension  in  any  other  region,  and  with 
this  is  combined  a  marked  degree  of  tenderness  that  will  be 
greatly  increased  by  pressure.  The  notable  rise  of  temperature 
which  is  an  almost  invariable  accompaniment  of  the  disease  is 
often  preceded  by  a  chill,  or  perhaps  a  distinct  rigor.  The 
hearing  power  is  not,  as  a  rule,  perceptibly  affected  by  a  mastoid 
periostitis.  If  the  disease  runs  an  ordinary  course  there  is  no 
reason  why  it  should  be. 

The  objective  appearances  are  in  such  plain  view  and  are  so 
distinctive  in  their  character  that  there  should  be  small  proba- 
bility of  an  error  in  diagnosis.  The  discovery  of  the  primary 
disease  will  do  much  to  remove  whatever  little  uncertainty  there 
may  be.    Should  it  be  *  ^  «l  furunculosis  of  the  external 
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canal  that  leads  to  the  periostitis,  the  extension  of  the  inflam- 
mation will  be  first  indicated  by  the  appearance  of  redness  and 
swelling  close  to  the  insertion  of  the  auricle.  The  folds  of  the 
skin  found  here  will  rapidly  become  obliterated,  and  if  the  disease 
is  not  controlled  the  redness  will  become  more  brilliant  and  the 
intumescence  more  pronounced,  the  latter  extending  not  only  far 
back  of  the  ear,  but  above  and  even  in  front  of  it.  The  pain  is 
usually  severe  and  the  inflamed  area  is  so  extremely  sensitive 
that  the  slightest  pressure  cannot  be  endured.  The  swelling  over 
the  mastoid  produces  an  alteration  in  the  position  of  the  auricle 
that  possesses  decided  diagnostic  significance.  A  side  view  will 
show  that  it  is  displaced  forward  by  the  swollen  tissues  behind  it, 
while  a  glance  from  the  rear  will  detect  that  it  is  thrown  outward 
from  the  side  of  the  head  until  it  stands  almost  at  a  right  angle 
with  it.  In  severe  cases  its  normal  configuration  is  almost  lost 
through  the  addition  of  more  or  less  oedema. 

If  efforts  to  control  the  inflammation  prove  unsuccessful,  both 
the  symptoms  and  tissue  alterations  become  even  more  pro- 
nounced, and,  sooner  or  later,  the  establishment  of  suppuration 
will  be  announced  by  the  discovery  of  fluctuation  in  the  swelling. 
There  may  be  some  difficulty  and  delay  in  the  detection  of  this 
sign  of  abscess  formation,  because  of  the  density  of  the  perios 
teum  in  this  situation,  the  tenacity  with  which  it  clings  to  the 
bone,  and  the  very  great  thickening  of  the  tissuse  superficial  to  it. 
On  deep  pressure,  however,  although  we  may  not  obtain  unequiv- 
ocal fluctuation,  we  are  apt  to  get  a  sense  of  unusual  elasticity 
that  will  be  quite  sufficient  evidence  of  pus. 

If  the  abscess  be  not  emptied  by  incision  the  pus  may  fail  to 
penetrate  the  thickened  and  resistant  overlying  tissue,  and  may, 
instead,  effect  its  escape  through  the  wall  of  the  auditory  canal;  or, 
again,  it  may  perforate  the  mastoid  cortex,  enter  the  antrum  and 
tympanum,  and  make  its  exit  through  a  frequently  coexistent 
perforation  of  the  drumhead.  The  time  consumed  in  effecting 
spontaneous  evacuation  may  be  so  long  that  the  suspended  nutri- 
tion of  the  bone  may  result  in  extensive  superficial  necrosis  of  it. 

Treatment. — During  the  stage  of  hyperemia  this  should  be 
actively  antiphlogistic,  and  will  include  local  depletion  by  means 
of  the  natural  or  artificial  leech  and  the  application  of  cold  by 
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ice-bags,  or,  more  conveniently  and  continuously,  by  the  Leiter 
coil.  Certain  systemic  measures  may  also  be  of  value,  such  as 
rest  in  bed,  restriction  of  diet,  and  the  administration  of  active 
laxatives  and  perhaps  vascular  depressants.  In  case  the  progress 
of  the  disease  is  not  promptly  arrested  by  these  methods,  the  local 
application  of  cold  is  to  be  suspended,  and,  in  its  stead,  a  bold 
incision  made  through  the  inflamed  tissues.  This  should  be  deep 
enough  to  divide  the  periosteum  and  expose  the  bone  throughout 
its  entire  length.  The  relief  of  tension  and  the  free  depletion  of 
the  engorged  structures  afforded  by  this  measure  is  not  only  of 
great  service  in  checking  any  further  progress  of  the  inflam- 
mation, and  therefore  in  preventing  a  threatening  suppuration, 
but  in  case  pus  should  form  in  spite  of  it,  it  will  provide  a  path 
for  its  immediate  escape  and  so  avert  possible  injury  to  the  bone. 

Previous  to  incising  it  the  surface  should  be  rendered  thor- 
oughly aseptic  and  the  tip  of  the  mastoid  located,  so  that  the 
knife  may  not  pass  beyond  it.  The  incision  should  be  vertical 
in  its  direction,  an  inch  or  more  in  length,  and  distant  a  scant 
half-inch  from  the  insertion  of  the  auricle.  If,  as  is  not  improb- 
able, the  posterior  auricular  artery  is  divided,  this  should  not 
disconcert  the  operator,  nor  should  there  be  any  haste  to  secure  it, 
for  the  more  abundant  the  flow  of  blood  the  greater  will  be  the 
good  accomplished.  Should  an  abscess  have  l>een  of  some  days' 
duration,  immediately  upon  its  evacuation  the  probe  should  be 
carefully  used  to  detect  the  existence  of  any  carious  bone  or  of  a 
possible  perforation  of  the  mastoid  cortex.  It  will  be  judicious 
to  keep  the  wound  open  for  a  few  days  by  the  introduction  of  a 
small  drainage  tube  or  a  strip  of  antiseptic  gauze.  Over  this  a 
suitable  dressing  should  be  applied  and  renewed  as  frequently  as 
the  quantity  of  the  discharge  may  make  it  advisable.  A  moderate 
amount  of  pressure  will  also  l>e  of  value  in  hastening  the  re- 
attachment of  (lie  periosteum  to  the  bone. 
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I  Although  of  very  exceptional  occurrence,  the  possibility  of  this 
disease  must  be  admitted.  A  few  instances  of  it  have  been 
reported   at  long  intervals  by  competent  observers,  and  it  may 
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be  just  possible,  also,  that  it  is  a  little  more  frequent  than  is 
commonly  supposed.  Its  symptoms  and  clinical  signs  are 
so  indefinite,  as  a  rule,  that,  even  under  observation,  it  is  not 
unlikely  that  cases  of  it  may  develop  and  undergo  resolution,  in 
the  absence  of  suppuration,  without  being  recognized.  It  has 
seemed  to  originate  spontaneously  at  times;  but  it  has  been 
usually  attributed  to  the  influence  of  cold,  traumatism,  or  syph- 
ilis, and,  finally,  to  the  invasion  of  the  cells  by  some  malevolent 
microorganism,  such  as  that  of  epidemic  influenza  or  grippe. 
The  subjective  symptoms  are  pain — generally  dull  and  aching 
rather  than  sharp — and  tenderness  on  pressure  over  the  whole 
bone,  but  particularly  over  the  region  of  the  antrum.  The  hear- 
ing is  not  affected.  The  objective  appearances  in  the  less  ad- 
vanced stages  are  marked  by  their  insignificance.  There  may 
be  a  faint  hypersemic  blush  upon  the  tissue  covering  the  bone, 
and  so  slight  a  degree  of  swelling  that  the  retro-auricular  cuta- 
neous folds  are  not  at  all  obscured.  The  fact  that  the  hyperemia 
and  swelling  are  diffused  over  the  whole  bone  serves  as  a  diag- 
nostic factor  between  this  disease  and  a  secondary  periostitis, 
in  the  latter  of  which  both  the  swelling  and  redness  are  first 
observed  close  to  the  insertion  of  the  auricle.  The  absence  oi 
any  lesion  in  the  external  auditory  canal  will  also  favor  the  sup- 
position of  the  primary  inflammation  of  the  cells  rather  than  of  the 
periosteum.  The  pain,  moreover,  that  accompanies  the  mastoid- 
itis will  convey  the  distinct  sensation  of  being  deep-seated  in- 
stead of  superficial  as  in  the  periostitis.  In  the  absence  of  treat- 
ment, or  should  it  prove  ineffective,  the  disease,  instead  of  sub- 
siding within  a  week  or  ten  days,  may  progress  to  the  point  oi 
suppuration.  Upon  the  occurrence  of  this  the  symptoms,  both 
subjective  and  objective,  become  intensified,  and  should  the 
mastoid  cortex  be  thin  and  the  pus  succeed  in  perforating  it 
externally,  we  will  have  the  evidence  of  fluctuation  added  to  the 
redness  and  swelling.  If  it  is  at  this  stage  that  we  see  the  case 
for  the  first  time  we  cannot  assure  ourselves  by  mere  inspection 
whether  the  condition  found  has  been  external  in  its  origin  and 
the  result  of  a  periostitis,  or  whether  it  is  the  outcome  of  a  pri- 
mary inflammation  of  the  mastoid  cells.  It  is  only  by  the  deep 
incision,  the  thorough  exposure  of  the  bone,  and  the  absence 
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or  presence  of  one  or  more  sinuses  in  its  outer  wall  that  we  can 
be  at  all  positive  as  to  our  diagnosis.  It  may  be  opportune  to 
call  attention  here  to  the  different  routes  that  may  be  chosen  by 
the  imprisoned  pus  for  its  escape.  The  superficial  exit  is  the  one 
commonly  observed  in  the  young  and  in  those  adults  whose 
mastoids  are  of  the  pneumatic  type.  In  these  latter  the  mastoid 
cells  approach  very  closely  to  the  surface,  and  it  does  not  require 
any  great  amount  of  pressure  from  retained  pus  to  perforate  the 
thin  outer  wall  enclosing  them.  Should,  however  the  internal 
wall  be  even  thinner  than  that  without,  the  purulent  secretion 
will  be  apt  to  enter  the  posterior  fossa  of  the  cranial  cavity  through 
an  opening  in  the  wall  of  the  sigmoid  sinus.  In  the  compact, 
sclerotic  type  of  mastoid,  however,  it  is  the  middle  fossa  of  the 
cranium  that  is  in  greatest  danger  of  this  purulent  invasion, 
the  pus  being  forced  upward  and  inward,  and,  finally,  in  a  small 
proportion  of  cases,  the  alxscess  is  emptied  through  a  per- 
foration in  the  inner  wall  of  the  mastoid,  close  to  its  tip.  (Bez- 
old.)  In  the  latter  event  the  pus  bursts  into  the  digastric  fossa, 
burrows  downward  beneath  the  deep  fascia  into  the  posterior 
triangle  of  the  neck,  provoking  pyiemia  or  septicaemia,  or  it 
may  be  diverted  inward  and  occasion  the  development  of  a  re- 
tropharyngeal abscess.  Of  these  several  passible  patlis  for  the 
evacuation  of  the  abscess  those  which  terminate  in  the  cranial 
cavity  are  naturally  those  which  may  lead  to  the  most  serious 
and  perhaps  fatal  consequences.  Meningitis,  sinus  thrombosis, 
extradural  abscess,  or  abscess  of  the  brain  substance  itself  are 
the  usual  sequela:  of  this  accident.  Particularly  in  tuberculous 
subjects  we  may  have  facial  paralysis  as  a  complicating  incident 
of  the  disease.  It  is  in  children  that  thus  symptom  is  most  fre- 
quently encountered,  because  in  them,  very  often,  the  Fallopian 
canal  is  not  completely  closed,  and  because,  also,  their  softer  bone 
is  much  more  liable  to  extensive  carious  destruction  than  the 
denser  and  more  resistant  bone  of  the  adult. 

Although,  as  a  rule,  the  prognosis  in  the  mild  and  uncompli- 
cated case  of  this  disease  is  not  unfavorable,  yet  when  the  disease 
occurs  in  one  who  is  the  subject  of  a  constitutional  taint,  such  as 
that  of  tuberculosis  or  syphilis,  caution  is  to  be  observed  in  the 
making  of  any  prediction  as  to  its  outcome. 
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The  management  of  this  affection  is  identical  with  that  of  an 
acute  mastoiditis  consecutive  to  an  acute  purulent  inflammation 
of  the  middle  ear,  and  will  be  found  under  the  description  of  the 
latter  disease. 

ACUTE  MASTOIDITIS  CONSECUTIVE  TO  ACUTE  PURULENT 

OTITIS  MEDIA. 

The  occurrence  of  this  complication  will  be  greatly  influenced  by 
the  etiological  factor  concerned  in  the  production  of  the  primary 
disease.  Provided  the  patient  be  constitutionally  sound  and  his 
general  condition  at  the  time  good,  an  acute  inflammation  of  the 
middle  ear  dependent  upon  an  acute  simple  rhinitis  and  rhino- 
pharyngitis will,  in  all  probability,  pursue  an  uneventful  and 
uncomplicated  course  and  terminate  favorably  within  the  cus- 
tomary period.  If,  however,  there  are  unfavorable  features  of  a 
constitutional  nature,  and  if,  in  addition,  the  otitis  is  of  an  infec- 
tious type,  being  the  accompaniment  of  one  of  the  exanthemata,  of 
diphtheria,  a  septic  tonsillitis,  typhus  or  typhoid  fever,  or,  worst 
of  all,  perhaps  of  an  attack  of  epidemic  influenza,  the  probabilities 
of  implication  of  the  mastoid  process  will  be  very  greatly  in- 
creased. Indeed,  it  seems  almost  beyond  reasonable  doubt 
that  in  all  cases  of  acute  median  otitis,  whether  they  be  of  simple 
or  of  septic  origin,  there  is  more  or  less  inflammatory  involve- 
ment of  the  mastoid  antrum.  The  proximity  and  freedom  of 
communication  between  the  tympanic  and  antral  cavities  make  it 
scarcely  possible  that  one  of  them  could  be  the  site  of  an  inflam- 
matory process  without  some  degree  of  participation  in  it  on  the 
part  of  the  other.  In  by  far  the  greater  number  of  cases  of 
acute  tympanic  disease  the  associated  disturbance  of  the  mastoid 
is,  we  well  know,  comparatively  slight,  and  may  give  rise  to 
scarcely  recognizable  symptoms.  In  the  smaller  number,  how- 
ever, this  disturbance  of  the  accessory  cavity  is  so  rapidly  and 
perniciously  progressive,  so  threatening  in  its  aspect  to  the  prob- 
able termination  of  the  attack,  that  it  acquires  an  importance 
quite  overshadowing  that  of  the  otitic  itself. 

Symptoms. — Of  these,  pain  and  tenderness  over  the  region 
of  the  mastoid  are  usually  the  most  distressing,  and  those  that 
are  possessed  of  the  greatest  diagnostic  significance.    The  pain, 
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although  unmistakably  originating  in  the  mastoid  process,  is 
seldom  limited  to  it.  On  the  contrary,  it  commonly  radiates 
from  it  in  all  directions,  but  principally  upward  over  the  tem- 
poral and  backward  over  the  occipital  regions.  Its  intensity 
and  the  amount  of  complaint  occasioned  by  it  depend  to  some 
extent  upon  the  age  and  the  temperament  of  the  patient.  The  child 
and  neurotic  adult  will  frequently  insist  that  it  is  agonizing, 
whereas  the  more  self-contained  and  matter-of-fact  individual 
may  be  almost  silent  concerning  it.  Quite  often  there  exists  an 
apparent  relationship  between  it  and  the  quantity  of  discharge; 
the  latter,  for  instance,  being  abundant,  the  pain  will  be  of  no 
consequence;  while  if  the  discharge  be  checked  or  become  scanty 
the  pain  suddenly  becomes  greatly  intensified. 

The  degree  and  localization  of  the  tenderness  are  both  of  very 
great  diagnostic  importance.  It  is  essential  to  distinguish  be- 
tween the  tenderness  that  is  attributable  to  a  circumscribed  or 
diffused  inflammation  of  the  external  auditory  canal  and  that 
which  is  due  to  disease  of  the  bone  itself.  Not  only  will  a  care- 
ful preliminary  inspection  of  the  canal  do  much  to  differentiate 
the  two,  but  the  examination  of  the  mastoid  is  to  be  so  conduc- 
ted that  there  will  be  little  or  no  traction  made  upon  the  auricle 
or  disturbing  pressure  communicated  to  its  inflamed  meatus. 
Firm  palpation  over  the  whole  surface  of  the  process  is  to  be 
made,  and  the  results  usually  obtained  show  that  the  areas  of 
greatest  tenderness  are  that  portion  of  the  bone  in  close  prox- 
imity to  the  insertion  of  the  auricle  and,  even  more  distinctly, 
that  which  lies  immediately  over  the  situation  of  the  antrum. 

The  assistance  afforded  by  the  clinical  thermometer  in  this 
disease  is  comparatively  slight.  In  adults,  particularly,  the 
temperature  findings  are  too  variable,  too  inconsistent  in  their 
relation  to  the  amount  of  disease  present,  to  permit  us  to  place 
any  great  diagnostic  dependence  upon  them.  The  cases  are  by 
no  means  few  in  which,  in  association  with  very  extensive  and 
grave  diseases  of  the  bone,  the  temperature  record  has  been 
indicative  of  nothing  more,  perhaps,  than  a  trivial  and  innocent 
congestion.  While,  therefore,  the  presence,  in  connection  with 
other  symptoms,  of  any  material  amount  of  fever  may  be  justly 
regarded  as  significant  of  bone  implication,  its  absence  should  not 
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be  allowed  to  lull  our  suspicions  nor  to  induce  us  to  ignore  the 
testimony  offered  by  other  and  more  trustworthy  indications. 
This,  I  repeat,  is  principally  true  of  adults.  In  children,  how- 
ever, we  may  be  assured  that  in  every  case  of  mastoiditis  there 
will  be  a  decided  and  at  times  a  very  great  elevation  of  temper- 
ature. Records  of  104°  F.  or  even  105°  F.  are  not  uncommon. 
In  early  life,  also,  a  very  usual  accompaniment  of  mastoid  inflam- 
mation and  suppuration  is  a  marked  depression  of  the  general 
vitality,  and  in  association  with  this,  and  no  doubt  provocative 
of  it,  a  rapid  development  of  pyaemia  or  of  symptoms  of  general 
septic  infection. 

The  information  afforded  us  by  the  physical  signs  which  ac- 
company invasion  of  the  mastoid  by  an  acute  purulent  median 
otitis,  is  usually  fully  sufficient  to  enable  us  to  make  a  positive 
diagnosis  of  the  secondary  disease.  Certain  features  connected 
with  the  discharge  from  the  external  canal  are,  in  the  first  place, 
of  great  assistance.  A  very  abundant  discharge  is,  in  itself, 
strongly  suggestive  that  the  suppurative  process  is  not  limited 
entirely  to  the  tympanic  cavity,  but  that  it  has  extended  into  the 
accessory  cavities,  and  that  it  is  the  added  purulent  secretion 
from  them  that  so  swells  the  volume  of  the  flow  from  the  meatus. 
Moreover,  if  thorough  syringing  and  careful  removal  of  all  dis- 
charge from  the  canal  and  middle  ear  are  almost  at  once  followed 
by  its  reappearance,  we  may  feel  pretty  confident  that  it  comes 
from  other  cavities  that  have  been  inaccessible  to  our  methods 
of  cleansing.  Again,  if,  after  some  chilling  exposure,  a  pre- 
viously free  discharge  undergoes  an  abrupt  diminution,  and  this 
is  quickly  followed  by  pain  over  the  region  of  the  mastoid,  ten- 
derness on  pressure,  and  perhaps  a  greater  or  less  rise  of  temper- 
ature, there  can  scarcely  be  another  inference  possible  than  that 
the  antrum  and  its  adjoining  cells  have  become  the  seat  of  an 
acute  inflammation. 

Within  a  few  hours  after  the  accession  of  these  symptoms  an 
inspection  of  the  canal  aftd  the  middle  ear  will  provide  us  with 
further  evidence  that  will  do  much  to  establish  the  correctness  of 
such  inference.  Should  the  upper  portion  of  the  membrana  tym- 
pani  have  escaped  destruction  until  this  time  it  will  be  found 
distinctly  bulging,  and,  in  apparently  direct  continuity  with  this, 
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the  postero-superior  portion  of  the  canal  wall  will  have  acquirer' 
a  marked  downward  .swelling  that  will  greatly  lessen  the  lumen 
of  the  canal  and  proportionately  limit  our  view  of  the  tympanum. 
If  we  recall  the  contiguity  of  this  portion  of  the  osseous  meatus* 
to  the  floor  of  the  aditus  and  the  anterior  wall  of  the  antrum  the> 
pathological  significance  of  this  swelling  will  be  readily  appre- 
ciated. 

Such  a  group  of  symptoms  writes  the  diagnosis  for  us  in  capi- 
tal letters,  and,  in  the  light  of  to-day's  knowledge,  it  is  not  only 
unnecessary  but  inexcusable  to  wait  for  the  advent  of  retro- 
auricular  redness  and  tumefaction  in  order  that  we  may  be 
further  justified  in  resorting  to  surgical  intervention.  Such 
action  should  be  immediate;  it  is  no  time  for  procrastination,  and 
every  moment  of  delay  will  but  add  to  the  responsibility  of  the 
physician  and  to  his  possible  subsequent  reproach.  Happily,  it 
is  becoming  comparatively  rare  now  to  meet  that  mute  witness 
of  ignorance  or  timidity — the  postauricular  abscess — that  but  a 
few  years  ago  was  so  frequently  encountered  in  both  office  and 
dispensary.  The  greater  probability  of  its  occurrence  in  children 
is  due,  as  has  been  explained,  to  the  anatomical  peculiarities  of  the 
mastoid  process  at  that  age.  (Edema  over  the  region  of  the 
mastoid  is  much  less  frequently  associated  with  disease  of  that 
bone  than  it  is  with  furuncular  inflammation  of  the  external 
auditory  canal. 

Until  within  a  very  recent  period  the  significance  of  facial 
paralysis  occurring  in  the  course  of  a  median  otitis,  as  implying 
involvement  of  the  mastoid  cells,  was  greatly  overestimated. 
Later  and  more  accurate  observation  has  demonstrated  that  it 
can  occur  in  tympanic  inflammations  just  as  readily  without  as 
with  mastoid  extension. 

Not  to  be  dogmatic,  we  may  admit  the  possibility  of  an  acute 
mastoiditis  consecutive  to  a  purulent  median  otitis  terminating 
in  recovery  without  abscess  formation.  Such  a  termination,  how- 
ever, is  extremely  rare,  and  it  is  probably  never  observed  in 
cases  that  are  incidental  to  attacks  of  epidemic  influenza,  scarlet 
fever,  diphtheria,  or  certain  other  infectious  diseases.  Once 
established,  the  almost  invariable  tendency  of  the  disease 
toward   abscess  development  and  more  or  less  extensive  destruc- 
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tion  and  perforation  of  the  bone.  Such  a  course  is  favored  and 
greatly  hastened  by  the  presence  within  the  inflamed  cavities  of 
one  or  a  number  of  varieties  of  pathogenic  microorganisms. 
Of  these  the  streptococcus  is  probably  the  most  common  and  the 
most  virulent.  Microscopical  examination  of  the  discharge  for 
these  organisms  is  often  advised,  but  while  their  discovery  in 
this  way  will  enlarge  our  comprehension  of  a  particular  case,  and 
serve,  at  times,  to  account  for  its  violence  and  resistance  to  or- 
dinarily successful  treatment,  it  can,  in  any  other  way,  be  of 
very  little  practical  advantage  to  us. 

The  character  of  the  prognosis  in  any  case  will  be  largely 
influenced  by  the  nature  of  the  primary  otitis — whether  it  be  of 
simple  or  infectious  origin,  but  much  more  largely  by  the  degree 
of  progress  that  has  been  attained  by  the  disease  previous  to  our 
assuming  charge  of  it.  The  state  of  the  patient's  general  health 
as  affecting  the  resisting  power  of  his  tissues  and  his  ability  to 
endure  the  necessary  operative  measures,  as  well  as  the  assistance 
he  can  afford  to  the  process  of  repair,  will  also  very  materially 
influence  his  chances  of  recovery. 

Treatment. — In  the  event  of  the  case  being  seen  at  a  time  when 
extension  to  the  mastoid  has  assumed  no  greater  proportions  than 
a  well-developed  threat,  rest,  free  drainage,  and  active  local 
depletion  will  be  the  cardinal  therapeutic  indications.  It  is 
imperative  that  the  quiet  shall  be  complete,  and  no  compromise 
is  to  be  listened  to.  The  bowels  are  to  be  frequently  moved  by 
salines  and  the  diet  restricted  to  fluids  of  an  unstimulating 
nature.  Meat  extracts  and  predigested  nitrogenous  artificial 
foods  are  abominations  at  such  a  time.  They  are  not  only  stimu- 
lating; they  are  intoxicating. 

Freedom  of  drainage  and  local  depletion  are  to  be  secured  by 
one  and  the  same  measure — extensive  and  deep  incision  of  the 
inflamed  tissues.  The  knife  should  penetrate  the  drumhead  close 
to  its  posterior  border  and  slightly  lower  than  the  tip  of  the 
manubrium,  and  is  to  be  carried  upward  above  the  level  of  the 
short  process  of  the  malleus.  Turning  its  edge  a  trifle  back- 
ward, the  knife  is  now  raised  to  the  periphery  of  the  membrane, 
and  as  it  is  withdrawn  the  swollen  and  infiltrated  tissues  on  the 
postero-superior  wall  of  the  meatus  are  incised  to  the  bone  for  a 
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distance  of  one-fourth  of  an  inch.  In  order  that  the  patient  shall 
not  interfere  with  the  thoroughness  of  this  incision,  it  will  be 
advisable  to  precede  it  by  the  administration  of  just  enough 
chloroform  to  obtund  sensibility.  Upon  the  withdrawal  of  the 
knife  the  canal  should  be  irrigated  for  some  time  with  a  warm 
boric  acid  or  bichloride  (1  to  5000)  solution,  not  only  for  purposes 
of  cleanliness  and  antisepsis,  but  to  encourage  further  depletion 
of  the  inflamed  area. 

Although  it  may  effect  little  additional  benefit,  there  can  be 
no  legitimate  objection  to  the  further  abstraction  of  blood  from 
the  tissues  external  to  the  mastoid.  The  artificial  leech  will  do 
this  most  conveniently,  and  the  removal  of  an  ounce  or  two  of 
blood  from  the  region  of  the  mastoid  tip,  and  particularly  from 
over  the  antrum,  may  prove  of  decided  assistance  in  arresting 
the  progress  of  the  inflammatory  process. 

Although  the  value  of  the  local  application  of  cold  has  been 
a  traditional  belief  for  many  years,  yet  recently  its  utility,  but 
more  particularly  its  safety,  has  been  seriously  questioned.  It 
cannot  be  denied  that  in  the  incipiency  of  many  cases  the  perse- 
vering use  of  cold  has,  to  all  appearances,  been  of  considerable 
assistance  in  controlling  the  inflammatory  process  within  the 
substance  of  the  bone.  Without  entering  into  any  controversy 
with  those  who  assert  that  its  power  in  this  respect  has  been 
greatly  exaggerated,  we  may  yet  admit  the  reasonableness  of  their 
claim  that,  in  the  many  cases  that  progress  in  spite  of  the  appli- 
cation of  cold,  it  may  have  the  very  serious  objection  of  masking 
those  symptoms  that  would  otherwise  denote  such  progress  and 
indicate  the  need  of  prompt  operation.  Recognizing  the  ex- 
istence of  this  objectionable  feature,  therefore,  it  will  be  well 
to  make  it  a  rule  to  employ  cold  only  in  the  early  hours  of  the 
stage  of  invasion,  and  to  suspend  its  use  at  the  end  of  thirty- 
six  or,  at  the  most,  forty-eight  hours.  If,  some  hours  after 
its  discontinuance,  there  should  be  a  return  of  pain,  tenderness 
and  redness,  no  further  time  is  to  be  consumed  in  a  useless  re- 
application  of  it,  but  we  are  at  once  to  prepare  for  operative 
intervention.  Cold  is  most  conveniently  applied  by  means  of 
the  aural  ice-bag  or  the  Leiter  coil.  The  latter  device  utilizes 
the  siphon    principle   in   drawing   iced    water  through  a  coil  of 
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tubing  that  is  attached  to  a  light  ami  flexible  plate.  The  reser- 
voir is  placed  a  very  little  above  the  level  of  the  patient's  head, 
while  the  waste  pan  is  below  it. 

If  the  several  measures  here  outlined  are  early  and  thoroughly 
applied  they  may  succeed,  in  not  a  small  number  of  cases,  in 
arresting  or  aborting  the  incipient  mastoiditis.  It  is  to  be  re- 
membered, however,  that  they  are  only  likely  to  prove  success- 
ful in  those  inflammations  that  are  of  a  simple  catarrhal  nature, 
and    not    in  those  that  are  of  infections  origin.     In  the  latter 


the  mastoid  inflammation,  once  begun,  is  almost  certain  to  rap- 
idly progress  in  spite  of  the  most  strenuous  antiphlogistic  and 
antiseptic  treatment.  The  tendency  of  this  type  of  inflammation 
also  to  effect  extensive  destruction  of  the  mastoid  substance  and 
early  perforation  of  its  inner  wall,  leading  to  purulent  invasion 
of  the  cranial  cavity,  will  make  habitually  prompt  operation  in 
these  cases  an  eminently  conservative  attitude. 

To  sum  up  in  consecutive  order  the  several  indications  for  the 
mastoid  operation,  I  give  the  most  important  of  them  here  in 
condensed  form: 

1.   Bulging  of  Shrapnell's  membrane,  with  swelling  of  the  inner 


extremity  of  the  auditory  canal.  Whenever  these  two  conditions 
co-exist  we  may  assume  that  the  mastoid  antrum  is  seriously 
involved,  and  that  the  radical  operation  will  be  essential  to  the 
patient's  recovery. 

2.  Persistent  tenderness  over  the  mastoid  process.  This  symp- 
tom in  association  with  a  purulent  otitis  media,  acute  or  chronic, 
implies  extension  of  the  inflammation  to  the  mastoid  cells.  Al- 
though, upon  opening  the  cells,  we  may  discover  but  little  pus, 
the  operation  will  be  more  than  justified  by  the  increased  accessi- 
bility of  the  tympanic  vault  that  it  gives,  and  by  which  we  are 
enabled  to  remove  from  that  cavity  the  pathogenic  organisms 
that  crowd  it,  as  well  as  the  dfibris  of  the  destruction  that  they 
have  occasioned.  The  less  radical  procedure  will  accomplish  this, 
and  that  surgeon  is  the  more  conservative  who  operates  before 
rather  than  after  complete  cellular  involvement. 

3.  Retro-auricular  tumefaction.  Even  if  this  be  not  associated 
with  the  fluctuation  that  denotes  a  superficial  abscess  consequent 
upon  perforation  of  the  external  wall  of  the  mastoid,  it  is  suffi- 
cient of  itself  to  hasten  the  adoption  of  operative  relief. 

4.  The  presence  of  granulations  and  polypi  in  the  tympanic 
attic,  together  with  pus-discharging  fi.stulre  in  the  deeper  portion 
of  the  meatus.  Such  conditions  unniistakahlv  indicate  carious 
disease  of  the  attic  and  antrum  so  extensive  that,  in  so  far  as 
complete  cure  is  concerned,  any  treatment  other  than  the  radical 
operation  will  be  mere  temporizing. 

5.  Postauricular  fistuhe.  When  the  probe  demonstrates  that 
these  terminate  upon  the  surface  of  the  mastoid  they  are  positive 
indications  of  the  existence  of  destructive  disease  within  that 
bone.  Operation  will  be  the  more  urgent  in  those  fistula?  that 
repeatedly  close  for  a  time  and  then  reopen,  because  during  the 
interval  of  closure  the  risk  of  perforation  of  the  inner  mastoid 
wall  will  be  dangerously  increased. 

6.  A  profuse  and  fetid  otorrhcea  that  contains  more  or  less 
blood  and  necrosed  tissue.  A  very  abundant  discharge  that 
almost  immediately  reappears  after  scrupulous  cleansing  of  the 
middle  ear  will  indicate  bevond  reasonable  doubt  that  it  comes 
from  the  accessory  mastoid  cavities,  as  well  as  from  the  tympanum 
itself. 
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7.  Abrupt  arrest  or  decided  diminution  of  a  previously  free 
discharge  will  imply  either  sudden  extension  of  inflammation  to 
the  mastoid  cells  or  an  exacerbation  of  a  previously  established 
inflammatory  process.  In  either  event  the  symptom  is  of  such 
menacing  significance  that  any  postponement  of  operative  relief 
will  probably  prove  disastrous. 

THE  MASTOID  OPERATION. 

There  is  surely  no  occasion  at  this  da\  to  extol  the  value  of 
a  perfect  antiseptic  technique  in  the  performance  of  this  operation. 

However  surgeons  may  differ  as  to  the  relative  importance 
of  certain  details  of  the  operation  itself,  there  is  a  complete  un- 
animity of  opinion  that  it  should  be  accompanied  by  the  most 
thorough  antiseptic  precautions. 

The  preparation  of  the  patient  will  include  the  careful  cleansing 
of  the  canal  and  middle  ear,  the  shaving  of  the  hair  from  the  side 
of  the  head  over  an  area  that  will  extend  from  the  attachment  ot 
the  auricle  to  two  or  three  inches  beyond  it,  the  vigorous  scrub- 
bing of  this  region  with  ethereal  soap  and  its  subsequent  flushing 
with  a  bichloride  solution,  after  which  it  is  to  be  protected  with 
moist  bichloride  gauze  until  the  moment  of  operation.  The 
sterilization  of  the  instruments  to  be  employed  and  of  the  hands 
and  the  arms  of  the  surgeon  and  his  assistants  is  to  be  equally  strict. 

The  succeeding  steps  of  the  operation  will  be  greatly  facilitated 
by  the  making  of  a  long  primary  incision.  This  should  begin  at 
the  extreme  tip  of  the  mastoid  process  and  be  carried  upward, 
almost  in  contact  with  the  postauricular  groove,  to  a  point  above 
the  centre  of  the  meatus.  The  tissues  are  to  be  divided  to  the 
bone.  Sharp  hemorrhage  always  follows  this  incision,  but  the 
bleeding  vessels,  usually  including  the  postauricular  artery,  are 
readily  closed  by  haemostatic  forceps.  The  two  flaps  are  now 
widely  separated  and  the  bone  denuded  of  its  periosteum.  This 
much  accomplished,  we  endeavor  to  distinguish  at  the  bottom  of 
the  gaping  wound  the  several  landmarks  that  are  to  guide  our 
subsequent  movements — the  temporal  ridge,  the  squamomastoid 
suture,  and  the  posterior  and  superior  border  of  the  bony  meatus, 
including  the  spine  of  Henle  or  the  suprameatal  fossa.     At  times 
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we  may  see  in  addition  to  these,  certain  lesions  upon  the  surface 
of  the  bone — a  spot  of  softening  or  one  or  more  sinuses  leading  to 
the  diseased  interior.  However  great  the  temptation  may  be 
to  immediately  explore  these  in  the  hope  that  they  will  taad  us  u> 
the  antrum,  it  should  be  an  inflexible  rule  to  turn  a  blind  eye  to 


cventhing  but  the  region  of  the  antrum  itself.  Our  primary 
object  is  to  discover  and  open  this  most  important  cell,  and  when 
this  has  been  done  we  have  got  our  bearings  and  can  proceed  with 
comparative  safety  to  open  all  the  others  in  communication  with  it. 


By  far  the  greater  number  of  surgeons  employ  (he  rhisel  and 
small  leaden  mallet  for  the  rcmo     '  mix.     They 

are  not  only  more  satisfy  j  the  moM 
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expert  hands  are  probably  safer  than  the  drills  that  are  used  by 
a  small  number  of  operators.  Two  sizes  of  chisel  are  ■necessary 
for  the  operation,  that  used  for  removing  the  superficial  portion 
of  the  bone  having  a  blade  about  S  mm.  in  breadth  (approxi- 
mately one-third  of  an  inch),  and  that  for  working  at  a  greater 


Bite  of  bone  incisions  lor  exposing  antrum.    (Laurens.) 

depth  an  edge  of  5  mm.  (one-fifth  of  an  inch).  The  upper  anterior 
angle  of  the  quadrilateral  incision  of  the  bone  should  be  on  a  level 
with  the  spine  of  Henle  or  the  suprameatal  fossa,  or,  in  the  ab- 
sence of  these,  with  the  superior  pole  of  the  meatus.  The 
anterior  side  of  the  square,  the  one  first  made,  is  vertical  in  direc- 
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Sharp  spoons. 


tion  and  almost  in  contact  with  the  posterior  border  of  the  meatus. 
The  chisel  is  held  perpendicular  to  the  bone,  and  by  one  or  two 
quick,  crisp  strokes  of  the  mallet  is  made  to  penetrate  to  the 
depth  of  about  a  twelfth  of  an  inch.  The  upper  and  lower 
sides  are  next  made  in  a  similar  manner;  but  when  the  posterior 
is  reached — the  one  that  is  presumably  nearest  to  the  lateral  sinus 
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— the  handle  of  the  chisel  is  lowered  to  an  almost  horizontal  posi- 
tion, and  its  edge  is  driven  forward  and  but  slightly  beneath  the 
surface  of  tho  bone.  In  this  way  the  superficial  layers  of  the 
bone  are  gradually  chipped  away.  As  the  wound  deepens  we 
will  be  approaching  more  nearly  to  the  sinus  behind  and  the 
facial  nerve  in  front,  and  for  this  reason  its  dimensions  are  to  be 
contracted.  The  smaller  chisel  is,  therefore,  soon  substituted  for 
the  larger,  and  with  this  the  opening  is  gradually  and  cautiously 
advanced,  becoming  cone-  or  funnel-shaped  from  without  inward. 
If  upon  reaching  the  antrum  its  exploration  reveals  pus  and  soft- 
ened bone,  it  becomes  imperative,  if  we  are  to  secure  complete 
and  permanent  cure,  that  every  remaining  cell  in  the  substance  of 
the  bone  shall  be  exposed  and  completely  freed  either  from  dis- 
ease itself  or  from  any  disease  products  that  may  have  entered  it. 
Nothing  short  of  this  can  assure  a  satisfactory  result  of  the  opera- 


Complete  exyoeii: 


tion.  On  no  account  is  the  tip  of  the  process  to  be  overlooked. 
Even  though  before  reaching  it  we  should  encounter  a  strip  of 
sclerotic  bone,  we  are  not  to  be  deterred  by  this  from  continuing 
our  search  to  the  very  lowest  point.  It  is  in  this  portion  of  the 
process  that  a  group  of  large  cells  is  frequently  located,  and, 
should  they  be  found  diseased,  it  may  be  advisable  to  remove  the 
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tip  altogether.  The  instruments  that  may  be  used  in  effecting 
this  extensive  exposure  of  the  bone  substance  are  the  chisel,  bona 
forceps,  or  the  sharp  spoon,  and  it  is  this  last  instrument  that 
should  be  used  most  delicately  and  cautiously  in  removing  all 
granulations  and  softened  bone  from  the  inner  surface  of  the  large 
cavity  thus  opened.  Upon  iaying  aside  our  instruments  the 
whole  wound  is  to  be  thoroughly  irrigated  with  a  1  to  5000  bi- 
chloride solution,  some  of  this  being  injected,  if  possible,  through 
the  aditus  into  the  tympanum.  It  being  taken  for  granted  that 
the  drumhead  has  already  been  freely  incised,  the  escape  of  the 
fluid  will  be  unimpeded.  The  excavation  in  the  bone  is  now  to  be 
packed  with  narrow  strips  of  iodoform  gauze,  the  upper  and 
lower  angles  of  the  cutaneous  wound  sutured,  a  tampon  of  iodo- 


FlG.    H7, 


Removal  of  plate  of  bone  covering  the  antrum.    (Laurens.) 

form  gauze  inserted  in  the  auditory  canal,  and  the  whole  then 
covered  with  several  layers  of  the  bichloride  gauze,  a  pad  of 
sterile  absorbent  cotton,  and  then  bandaged.  At  the  end  of 
twenty-four  hours  the  dressing  is  to  be  examined,  and  if  found 
well  saturated  with  secretion  had  better  be  removed.  Too  fire* 
quent  change  of  the  dressing  is  to  be  avoided  afterward,  however, 
in  order  that  the  process  of  repair  may  be  disturbed  as  little 
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possible,  and  with  each  renewal  the  packing  of  the  bone  cavity  is 
to  be  made  more  lightly,  so  that  the  growth  of  the  granulations 
shall  not  be  restrained  and  that  the  osseous  wound  shall  be  com- 
pletely refilled.  If,  on  the  other  hand,  the  granulations  are 
inclined  to  be  exuberant,  compression  and  cauterization  will 
subdue  their  excessive  energy.  The  reparative  process  is  usually 
completed  in  from  six  weeks  to  three  months,  but  even  this  latter 
period  is  apt  to  be  exceeded  in  patients  of  low  vitality  or  in  those 
with  constitutional  dyscrasire. 

Fig.  148. 


Exploring  antrum  with  grooved  director. .  (Laurens.) 

Stacke's  Operation. — In  long  standing  cases  of  chronic 
purulent  otitis  media  which  eventuate  in  implication  of  the  mas- 
toid process,  operative  treatment  that  is  limited  to  this  portion 
of  the  temporal  bone  alone  will  seldom  succeed  in  affording  the 
patient  anything  more  than  partial  and  temporary  relief.  In  such 
cases  there  is  almost  invariably  extensive  disease  not  only  of  the 
ossicles,  but  of  the  bony  walls  of  the  tympanum  and  attic  and  of 
the  aditus  and  antrum.  In  these  cases,  also,  cholesteatomata  are 
of  frequent  occurrence,  and  the  attic  and  external  auditory  canal 
are  apt  to  be  the  site  of  numerous  exuberant  granulations  and 
polypi,  and  the  postero-superior  wall  of  the  deeper  portions  of  the 
meatus  of  one  or  more  fistuUe.  Suchfaccompaniments  of  the  otitis 
are  seriously  obstructive  to  drainage,  and  their  complete  eradica- 
tion will  be  essential  to  cure.  With  the  purpose  of  exposing  the 
entire  tympanic  cavity  and  the  aditus,  as  well  as  the  antrum, 
several  surgeons  have  devised  different  operations,  in  the  main 
identical  and  differing  only  in  de*°a  *  *hese  that  of  Stacke, 
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being  usually  the  most  practicable  and  the  moat  satisfactory  in  its 
results,  will  be  briefly  described. 

The  primary  incision  is  of  greater  length  than  that  employed 
for  the  ordinary  mastoid  operation.  It  begins  above  the  auricle, 
but  a  little  distance  behind  the  temporal  artery,  and  extends  back- 
ward and  downward  close  to  the  periauricular  furrow  as  far  as 
the  mastoid  tip.  It  involves  only  the  tissues  superficial  to  the 
temporal  fascia  until  the  superior  pole  of  the  meatus  is  reached, 


Removal  o(  wall  of  bony  meatus  exposing  adit  us  and  tympanic  attle.   (Laurens.) 

when  it  is  made  to  penetrate  to  the  bone.  The  hemorrhage  being 
restrained,  the  skin  and  periosteum  of  the  anterior  flap  are  de- 
tached from  the  bone  and  drawn  forward  from  the  incision  un- 
til the  bony  meatus  is  exposed.  The  cutaneo-periosteal  lining 
of  this  portion  of  the  canal  is  now  dissected  from  its  upper  and 
posterior  wall  as  far  as  the  drumhead,  so  that  the  remnant  of  this 
structure  can  be  distinctly  seen.  The  auricular  flap  containing 
the  detached  portion  of  the  membranous  meatus  is  now  drawn 
still  further  forward  and  the  thoroughly  exposed  fundus  of  the 
canal  illuminated  by  the  surgeon's  electric  head-lamp.  The  next 
step  in  the  operation  consists  in  the  removal  of  the  malleus  to- 
gether with  any  portion  of  the  membrana  that  still  remains,  and 
the  subsequent  complete  exposure  of  the  attic  by  the  chiselling 
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away  of  the  tympanic  process  of  the  squama  that  forms  its  outer 
wall.  Upon  the  extraction  of  the  incus,  which  is  now  easily 
accomplished,  the  postero-superior  quadrant  of  the  tympanic  ring 
and  the  adjacent  portion  of  the  bony  meatus  are  removed  by 
means  of  the  chisel  or  gouge  and  the  aditus  opened  to  inspection. 
The  attic,  aditus,  and  antrum  have  now  become  directly  and 
easily  accessible,  and  all  dead  and  diseased  tissue  can  be  removed 


Exposure  of  aditus.    Staoke's  protector  In  situ.    (Laurens.) 

from  them  without  difficulty.  If  this  shall  necessitate  the  use  of 
the  curette  or  sharp  spoon,  extreme  care  and  gentleness  must  be 
observed  in  their  manipulation,  in  order  that  no  gratuitous  injury 
shall  be  inflicted.  The  concluding  feature  of  the  operation  con- 
sists in  the  division  of  the  membranous  portion  of  the  canal,  in 
its  upper  and  posterior  wall,  from  the  inner  extremity  of  the 
concha,  its  re-adaptation  to  the  osseous  meatus,  and  its  retention 
in  this  position  by  a  tampon  of  iodoform  gauze  packed  tightly  in 
the  canal  and  extending  as  far  inward  as  the  inner  wall  of  the 
tympanum.  The  postauricular  wound  is  now  sutured,  and  all 
uebsequent  irrigations  and  dressings  are  applied  through  the 
meatus. 


CHAPTER  XXI. 

INTRACRANIAL  COMPLICATIONS. 

The  limits  of  this  book  will  permit  no  more  than  a  brief 
sketch  of  these  important  sequelae  of  middle-ear  and  mastoid  dis- 
ease. Although  there  are  occasional  instances  of  extension  of  this 
disease  from  the  ear  to  the  cranial  cavity  during  the  compara- 
tively brief  course  of  an  acute  median  otitis,  yet  by  far  the  larger 
number  of  cases  of  intracranial  involvement  occur  in  association 
with  a  chronic  suppurative  inflammation  of  the  tympanum.  It 
is  in  the  latter  class  of  cases  that  insidious  carious  perforation  of 
the  tegmen  tympani,  the  tegmen  antri,  or  that  portion  of  the  thin 
inner  table  of  the  mastoid  process  overlying  the  sigmoid  sinus  is 
so  apt  to  occur,  and  in  consequence  of  which  we  have  the  develop- 
ment of  meningitis,  extradural  abscess  (cerebral  or  cerebellar), 
.abscess  of  the  brain  (cerebral  or  cerebellar),  or  inflammation  and 
thrombosis  of  the  lateral  sinus. 

In  $11  severe  cases  of  purulent  median  otitis,  whether  acute  or 
chronic,  it  is  highly  probable  that  there  is  more  or  less  conges- 
tion or  inflammation  of  those  portions  of  the  meningeal  tissues 
contiguous  to  the  inflamed  tympanum  or  its  accessory  cavities. 
This  is  usually  indicated  by  persistent  and  severe  headache 
referred,  as  a  rule,  to  the  temporal  or  occipital  regions,  over 
which,  also,  there  may  be  a  certain  degree  of  tenderness.  There 
is  commonly  a  marked  evening  rise  of  temperature,  succeeded  by 
a  morning  fall. 

When  the  meningeal  inflammation  is  well  marked  these  symp- 
toms are  intensified,  and  there  are  quite  often  added  to  them  severe 
and  frequently  repeated  chills. 

EXTRADURAL  ABSCESS. 

The  causes  leading  to  a  collection  of  pus  between  the  dura 
mater  and  the  cranial  wall  have  already  been  explained,    and 
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when  the  perforation  of  the  bone  and  abscess  formation  occur 
in  connection  with  a  suppurative  otitis,  one  of  two  sites  is  apt  to 
be  selected:  (1)  At  or  in  the  vicinity  of  the  sigmoid  sinus,  and 
therefore  in  the  posterior  fossa  of  the  cranium;  (2)  Upon  that 
portion  of  the  superior  surface  of  the  petrous  bone  overlying  the 
antero-attic  cavity,  and  therefore  in  the  middle  fossa  of  the  cra- 
nium. The  extradural  abscess  is  the  most  frequent  result  of 
otitic  cranial  invasion,  and  it  is,  fortunately,  the  most  amenable 
to  modern  methods  of  treatment. 

Symptoms. — There  is  a  great  dearth  of  symptoms  upon  which 
we  can  place  any  reliance  in  determining  the  existence  of  an 
extradural  abscess.  In  the  presence  of  some  slight  evidence  of 
meningeal  irritation,  accompanied,  perhaps,  by  an  insignificant 
elevation  of  temperature,  in  a  case  of  purulent  median  otitis,  we 
can  only  weigh  the  probabilities  and  suspect  the  existence  of  an 
extradural  abscess  when  there  is  no  sufficient  reason  to  suspect 
anything  else.  Often  enough  the  discovery  of  such  abscesses  is 
the  result  of  accident  rather  than  design,  their  presence  being 
revealed,  to  the  surprise  of  the  surgeon,  during  an  operation  for 
disease  of  the  antrum  or  the  attic.  A  positive  diagnosis  will  be 
quite  impossible  until  either  the  antrum  or  attic,  or  both,  are 
opened,  and  the  path  of  communication  with  the  cranial  cavity 
is  disclosed  and  followed  to  its  termination. 

Treatment. — This,  it  goes  without  saying,  is  exclusively  sur- 
gical, and  the  best,  in  fact,  the  only  rational  and  prudent  pro- 
cedure, has  already  been  indicated — that  of  primarily  opening  the 
antrum,  searching  for  the  infecting  sinus,  and,  when  found,  per- 
mitting it  to  conduct  us  to  its  intracranial  termination.  If  the 
abscess  is  found  at  this  point,  sufficient  bone  should  be  removed 
with  forceps  or  chisel  to  secure  its  evacuation  and  drainage;  but 
should  it  not  be  thus  opened  a  curved  grooved  director,  if  passed 
in  different  directions  between  the  dura  and  the  bone,  may  locate 
the  pus  at  some  distance  from  the  site  of  the  perforation.  The 
bone  external  to  the  cavity  is  then  to  be  removed,  and  after 
its  complete  emptying  a  packing  of  iodoform  gauze  is  to  be  in- 
troduced. The  prevention  of  any  further  abscess  formation 
will  involve  the  complete  cure  of  the  ear  disease  that  has  first 
occasioned  it. 
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ABSCESS  OF  THE  BRAIN. 

A  brain  abscess  of  otitic  origin  is  most  often  found  either  in 
the  cerebellum  or  in  the  temporo-sphcnoidal  lobe  of  the  cere- 
brum. The  majority  of  these  abscesses  are  probably  the  result 
of  direct  septic  infection  through  the  medium  of  the  veins.  Their 
course  is  usually  of  a  chronic  type,  and  for  several  weeks  or  even 
two  or  three  months,  they  may  present  but  few  symptoms.  With- 
out warning,  however,  an  acute  meningitis  may  suddenly  de- 
velop, or  the  increase  of  intracranial  pressure  may  precipitate 
coma  and  death. 

CEREBRAL  ABSCESS. 

Symptoms. — As  has  just  been  intimated,  the  diagnosis  of  an 
otitic  brain  abscess  during  the  lirst  few  weeks  of  its  formation  is. 


Left  temporal  bone  ut  a  patient  «): 

a,  a.  Openings  In  the  sclerosed  iiiiustni 

curious  opening  lending  into  the 


■  died  of  cerebral  ntwoess.    iBicon.) 

process,  made  with  chisels,     b.  Largs 
liddle  cerebral  foBfla.    P.  Zj-unma. 


by  no  means  easy.     The  fact  that  what  symptoms  there  may  be 
are   associated    with   a   purulent   inflammation    of  the   ear    lends 
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them  an  additional  significance,  but  they  are  very  often  quite  irregu- 
lar and  puzzling.  Those  common  to  most  cases  are  severe,  deep- 
seated  pain  in  the  temporal  or  occipital  regions,  irritability  of 
temper,  nausea,  vomiting,  and  occasional  chilliness.  As  intra- 
cranial pressure  increases,  cerebration  becomes  slow,  and  the 
patient  seems  dull  and  lethargic.  There  is  almost  always  a  dis- 
tinct lowering  of  the  pulse-rate,  and,  in  place  of  fever,  it  is  not  at 
all  uncommon  for  the  temperature  to  be  subnormal. 

Aphasia,  appearing  in  connection  with  a  chronic  purulent  otitis 
media  of  the  left  side,  is  regarded  as  an  important  sign  of  a  tem- 
porosphenoidal  abscess.  Optic  neuritis  may  or  may  not  occur, 
but  there  is  very  often  an  exaggeration  of  the  patellar  and  super- 
ficial reflexes  on  the  side  opposite  to  the  suspected  lesion.  In- 
equality of  the  pupils  and  facial  paralysis  are  also  of  occasional 
occurrence. 

CEREBELLAR  ABSCESS. 

This  complication  is  a  frequent  sequence  of  septic  inflammation 
and  thrombosis  of  the  lateral  sinus.  Its  symptoms  are  no  more 
distinctive  than  those  of  cerebral  abscess,  but  we  may  have,  in 
addition  to  those  that  are  common  to  the  latter,  vertigo;  a  stag- 
gering gait;  slowing  of  the  respiration,  as  well  as  the  pulse;  Cheyne- 
Stokes  respiration;  nystagmus  and  motor  or  sensory  paralysis. 

If  unrelieved  by  operatibn,  cerebellar  abscesses,  with  few  excep- 
tions, terminate  fatally.  The  pus  may  gradually  make  its  way 
to  the  surface  of  the  brain  and  set  up  an  acute  leptomeningitis, 
or  the  abscess  cavity  may  rupture  into  the  ventricles  and  the 
patient  perish  within  a  few  hours.  In  the  latter  event,  the  tem- 
perature suddenly  springs  upward  to  104°  or  105°  F.,  or  even 
higher;  both  the  pulse  and  respiration  are  greatly  quickened,  and 
muscular  twitching  shortly  followed  by  convulsions  and  coma 
usher  in  the  end. 

Treatment. — The  immediate  object  of  surgical  intervention  in 
these  cases  of  intracranial  abscess  is  to  evacuate  and  drain  them. 

Their  accurate  localization  is  seldom  possible;  in  spite  of  this 
there  are  certain  well-recognized  localities  in  which  they  are  most 
often  found,  and  in  which  thev  mav  be  first  looked  for  in  the 
absence  of  distinct  localizing  signs  or  symptoms.     The  same  rule 
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applies  here  as  to  the  search  for  extradural  abscesses,  namely, 
that  the  mastoid  antrum  and  the  attic  are  to  be  first  exposed  and 
given  the  opportunity  to  guide  us  aright  by  means  of  the  fistulse 
through  which  intracranial  infection  has  taken  place.  I  insert 
here  a  detailed  description  from  the  pen  of  C.  A.  Ballajice  of  the 
manner  in  which  operation  for  the  relief  of  these  purulent  collec- 
tions is  to  be  conducted.  His  first  two  paragraphs  relate  to  the 
method  of  sterilizing  the  site  of  the  operation  and  to  the  choice 
of  an  anaesthetic,  but  these  being  matters  in  which  each  operator 
may  prefer  to  exercise  his  individual  taste,  are  not  quoted. 

"3.  Incision  of  the  scalp.  A  flap  is  to  be  preferred  to  a  cru- 
cial incision.  It  should  be  cut  with  its  base  downward  and  should 
be  considerably  larger  than  the  opening  designed  to  be  made 
in  the  skull. 

"4.  Opening  in  the  bone.  Failure  may  result  from  the  neglect 
of  the  rule  of  surgery  to  make  a  free  opening.  The  trepnine 
employed  should  be  five-eighths  of  an  inch  in  diameter,  of^sughtly 
conical  shape,  and  should  have  the  teeth  outside.  In  temporo- 
sphenoidal  abscess  the  site  of  application  should  be  about  seven- 
eighths  of  an  inch  above  the  suprameatal  spine,  the*object  being 
to  expose  the  lowest  part  of  the  middle  fossa  just  external  to  the 
tegmen  antri  and  tegmen  tympani.  Immediately  above  these 
tegminse  are  the  tissues  in  which,  as  a  rule,  the  infective  process* 
first  develops.  When  the  disk  of  bone  has  been  removed  by  the 
trephine,  more  bone  should  be  cut  away  with  small  saws,  forceps, 
or  Cryer's  drill  until  the  opening  irf  the  Skull  is  enlarged  to  a 
parallelogram  measuring  one  artd  three-quarters  incjies  antero- 
posteriorly  and  one  inch  vertically.  The  lofrer  edge  of  the  parallel- 
ogram is  marked  by  that  of  the  trephine  opening.  Three- 
quarters  of  an  inch  of  its  antero-posterior  extent  should  lie  behind 
the  centre  of  this  aperture  and  one  inch*  in  front.  The  lowest 
part  of  any  abscess  in  the  temporo-sphenoidal  lobe  can  be  efficiently 
drained  through  this  opening,  and  the  bone  disease  which  is  the 
source  of  infection  can  be  directly  observed  and  removed.  In  one 
case  a  temporos-phenoidal  abscess  was  opened  at  its  highest  part, 
and  life  was  only  saved  by  making  a  counter-opening  in  the  situa- 
tion here  recommended,  the  man  having  been  some  weeks  in  a  con- 
dition of  cerebral  irritation.     If  the  abscess  is  above  and  behind  or 
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above  and  in  front  of  the  opening,  more  hone  should  be  taken  away, 
so  as  to  completely  expose  the  surface  of  the  brain,  which  is  external 
to  it,  or,  if  the  .surgeon  so  prefers,  lie  may  make  a  trephine  opening 
higher  up  and  utilize  the  lower  aperture  as  a  counter-opening. 
The  former  method  is  recommended.  In  operating  for  cerebellar 
abscess  the  same  trephine  should  be  used.  It  should  be  placed 
on  the  boue  so  that  its  anterior  edge  touches  the  posterior  border 
of  the  mastoid  process.  Its  upper  edge  should  be  just  below 
Reid's  base  line.     In  this  way  the  horizontal  and  vertical  portions 


A.  External  auditory  meatus.  BR.  Iteid'e  base-line  rui 
Of  tile  orbit  tlirouttli  Hie  rent  re  nf  the  exit.' ma]  auditory  me 
Ibb,  St  Inch  in  dliimetqr.roeiiKist"  tcin  lion  isplieiiolilalBbsfe 
Iipine  placer!  l\  ineh  alxivu  (he  centra  of  the  external  bi 


Troni  lower  margin. 
('.  Trephiiieoiien- 
it re-pin  of  trephine 
Mtaa.    Ii.  Feint  at 


which  the  nuiKiriiil  antrum  Khouh]  lie  opened.  JC  1-7 .  Position  of  «i(jmold  si 
F.  Trephine  opening.  ;l.|  inch  in  diameter,  lor  exposing  aiffraoid  sinus.ceritre-piii  of 
trephine  being  i-ln-'iil  n\  u  point  t  im.li  behind  mid  l-i  inch  above  centre  of  external 
bony  meatus,  G.  Trepliine  ■  >i><-ni  ji*t  [.  .r  .  ■.■  r^. ■  I  „■[  I  m:i  !.;..'.■:.>.  rentie-pln  l.einir  placed 
•j  inehea  behind  and  >i  inch  below  centre  of  external  bony  meatus.    (Eicon.) 

of  the  sigmoid  sinus  are  avoided.  The  opening  should  be  en- 
larged backward  and  downward  until  it  is  quite  one  and  a  quarter 
inches  in  antero-posterior  and  one  inch  in  vertical  extent.  The 
opening  may  require  enlargement,  especially  in  cases  where 
the  abscess  extends  into  the  posterior  part  of  the  lateral  lobe.     It 
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cannot  be  carried  forward  with  much  advantage,  as  the  vertical 
portion  of  the  sinus  is  in  the  way  of  incision  of  the  dura  in  this 
direction.  It  is  to  be  especially  remembered  that  the  removal  of 
bone,  while  comparatively  easy  before  the  incision  of  the  dura 
mater,  is  not  so  satisfactorily  accomplished  when  the  membrane 
has  been  incised  and  the  brain  is  bulging  undei  pressure. 

"5.  Incision  of  the  dura  mater.  Here,  again,  a  flap  is  prefer- 
able  to  a  crucial  incision.  A  small  aperture  should  be  made  with 
a  knife,  and  the  flap  (having  its  base  upward)  should  be  cut  with 
fine  blunt-pointed  scissors.  Great  care  must  be  taken  to  avoid 
wounding  the  vessels  of  the  cortex,  which  are  forced  by  the  intra- 
cranial pressure  into  close  contact  with  the  membrane. 

"6.  Discovery  and  incision  of  the  abscess.  When  there  is 
sufficient  opening  in  the  bone  it  may  be  possible  to  determine 
by  palpation  that  the  abscess  is  immediately  subcortical.  An 
incision  should  at  once  be  made  through  the  intervening  portion 
of  the  brain  substance  into  the  abscess  cavity,  care  being  taken  to 
avoid  wounding  the  vessels  in  other  parts  of  the  body.  The  use 
of  a  trocar  and  canula,  a  pus  seeker,  or  other  special  instrument  is 
unnecessary  and  contrary  to  surgical  principles.  If  the  site  of  the 
abscess  is  not  obvious,  it  must  be  sought  for  by  exploratory  punc- 
ture, and  in  so  doing  it  should  be  remembered  that  the  site  of  the 
abscess  is  almost  certainly  close  to  the  bone  disease  which  gave  rise 
to  it.  The  best  instrument  to  use  is  a  sharp-pointed,  long,  and 
narrow  knife.  In  the  brain,  as  elsewhere,  clean-cut  wounds  heal 
more  readily  than  any  others,  and  there  is  certainly  less  risk  of  the 
abscess  being  missed  when  search  is  made  for  it  with  a  sharp  knife 
than  when  any  other  instrument  is  employed.  Cases  could  be 
related  of  (1)  the  trocar  and  canula  missing  the  abscess;  (2)  the 
trocar  and  canula  passing  through  the  abscess  without  tapping  it; 
and  of  (3)  the  trocar  and  canula  striking  the  abscess,  but  failing  to 
penetrate  its  capsule.  The  following  is  an  instance  of  trocar  and 
canula  failing  to  evacuate  a  large  abscess.  The  brain  was  explored 
in  various  directions  with  a  trocar  and  canula,  with  a  negative 
result.  At  the  necropsy  there  was  found  a  large  abscess  with  very 
thick  walls,  containing  four  ounces  of  green  offensive  pus.  So 
thick  was  the  wall  that  the  abscess  shelled  out  whole  and  could 
be  rolled  upon  the  table.    In  fact,  it  needed  a  sharp  plunge  with 
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the  knife  to  open  it.  The  use  of  the  knife  for  the  evacuation  of 
an  abscess  of  the  brain  is  not  a  new  operation,  but  was  taught 
and  practised  more  than  a  century  ago. 

"7.  The  further  treatment  of  the  abscess.  When  the  cavity 
is  not  entirely  closed  by  the  waves  of  brain  substance  it  may  be 
gently  irrigated  with  a  weak  antiseptic;  but  on  no  account  should 
this  be  done  unless  two  drainage-tubes  are  so  arranged  as  to 
ensure  the  free  escape  of  the  fluid  Sterilized  normal  saline  solu- 
tion is  recommended.  Unless  the  opening  in  the  cortex  is  large, 
the  cavity  should  not  be  packed  with  gauze,  because  the  tampon 
tends  to  obstruct  the  free  exit  of  septic  material.  In  one  case  of 
abscess  of  the  temporo-sphenoidal  lobe  a  large  area  was  removed 
The  inner  wall  of  the  abscess,  which  was  at  first  treated  by  gauze 
plugging,  soon  came  to  form  part  of  the  outer  surface  of  the  brain, 
and  was  thus  directly  accessible  for  dressing.  The  best  results 
ensued. 

"As  to  drainage-tubes,  the  rules  for  their  use  in  abscess  of  the 
brain  do  not  differ  in  any  way  from  those  which  apply  to  their 
employment  in  the  healing  of  suppurating  areas  elsewhere.  When 
a  tube  has  been  successfully  introduced  it  should  not  be  disturbed 
for  some  time.  The  most  successful  cases  treated  in  this  way  are 
those  in  which  the  tube  remains  undisturbed  for  many  days. 
Tubes  are  shortened  or  removed  only  as  the  cavity  heals  from  the 
bottom.  The  nature  of  the  tube  is  of  little  consequence.  All 
tubes  are  liable  to  become  blocked  with  brain  ddbris. 

"In  the  case  of  a  small  abscess  deeply  placed  in  the  anterior 
and  inner  portion  of  the  cerebellar  hemisphere,  the  surgeon  may 
be  unwilling  to  use  the  knife  for  evacuation.  Recourse  must 
then  be  had  to  the  exploring  trocar  and  canula,  the  latter  having 
rings  attached  by  which,  when  it  has  penetrated  the  abscess,  it 
may  be  immediately  fixed  to  the  scalp  by  silkworm-gut.  Many 
a  case  has  been  lost  after  the  pus  has  been  evacuated,  owing  to 
failure  to  re-introduce  the  tube  in  the  proper  position.  The 
trocar  and  canula  should  be  of  platinized  silver.  In  the  event  of 
a  counter-opening  being  made,  or  of  drainage  occurring  through 
the  external  auditory  meatus,  gentle  irrigation  through  the  dis- 
eased area  of  brain  is  beneficial,  just  as  it  is  in  cases  of  abscess 
-with  Joewhere. 
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"8.  Closure  of  the  wound  and  dressing.  An  aperture  is  now 
made  at  the  base  of  the  flap  of  the  size  cf  the  opening  in  the 
brain,  and  the  edge  of  the  flap  is  replaced  in  position  and  sutured 
with  fine  silkworm-gut.  A  powder  may  be  used  for  dusting 
around  the  wound,  but  it  should  be  sterilized.  The  dressing  may 
be  of  sterilize^  cyanide  gauze,  either  used  dry  or  wrung  out  of 
carbolic  lotion  (1  in  40).  A  dry  sterilized  cyanide  dressing  is 
recommended,  and  the  bandage  should,  if  possible,  be  so  mahaged 
as  not  to  cover  the  forehead. 

"9.  After-treatment.  This  is  a  matter  demanding  the  close 
personal  attention  of  the  operator.  The  dressing  may  require  to 
be  changed  daily  or  not  at  all,  according  to  the  nature  of  the  dis- 
ease and  the  condition  of  the  wound.  The  bowels  should  be  kept 
open  by  the  administration  of  some  preparation  of  mercury.  In 
septic  cases  a  pill  of  colocynth  and  hyoscyamus  is  very  efficient 
in  clearing  the  intestines  of  foul-smelling  feces.  In  regard  to 
food,  it  may  be  noted  that  barley-water  and  beef-tea  are  often 
borne  by  the  stomach  when  milk  is  rejected.  Hernia  cerebri  is 
an  evidence  of  sepsis.  It  is  best  treated  by  sterilized  antiseptic 
dressing.  To  prevent  the  dressing  from  adhering  to  the  hernia, 
some  form  of  protective  should  be  used — gold  leaf  fe,  perhaps,  the 
best.  Slight  elastic  pressure  is  useful  in  the  later  stages  of  the 
treatment. 

"  10.  Recurrence  of  symptoms.  It  is  by  no  means  uncopimon 
to  have  a  return  of  tho  symptoms  a  few  days  after  the  evacuation 
of  the  abscess,  due  either  to  the  refilling  of  the  abscess  cavity 
from  faulty  drainage,  or  to  the  formation  of  a  new  abscess  in 
another  part  of  the  same  lobe.  In  the  cerebellum  it  is  not  at  all 
infrequent  to  have  a  second  or  even  a  third  abscess.  Instead  of 
concentrating  the  attention  on  the  original  site  of  abscess,  the  new 
symptoms,  such  as  high  temperature,  rapid  and  irregular  pulse, 
screaming  fits,  retraction  of  the  head,  general  twitchings,  vomiting, 
drowsiness,  etc.,  may  suggest  conditions  such  as  meningitis  or 
acute  distention  of  the  ventricles  which  are  not  present.  The 
surgeon  being  led  astray  by  these  speculations  may  fail  to  act 
wisely.  Many  are  the  vicissitudes  of  the  days  and  weeks  that 
follow  the  operation.  To  be  able  to  choose  with  certainty  and  to 
carry  out  with  precision  the  various  measures  which  make  for 
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success  and  oppose  a  disastrous  termination,  the  surgeon  must 
have  at  his  command  an  exact  knowledge  of  the  significance  of 
the  various  symptoms  that  arise,  and  of  the  resources  and  methods 
available  for  their  systematic  treatment." 

SINUS  PHLEBITIS  AND  THROMBOSIS. 

Of  the  two  varieties  of  thrombi,  primary  or  marasmic  and 
secondary  or  infective,  it  is  the  latter  in  which  the  aural  surgeon 
is  particularly  interested,  and  it  is  with  its  occurrence  in  the  sig- 
moid sinus  as  the  result  of  a  septic  phlebitis  secondary  to  purulent 
inflammation  of  the  tympaum  and  mastoid  cells,  that  he  is  most 
frequently  called  to  deal.  The  chronic  type  of  suppurative  otitis 
is  much  more  often  responsible  for  this  complication  than  the 
acute.  In  fact,  it  is  extremely  seldom  that  the  latter  is  the 
causative  condition. 

Etiology  and  Pathology. — The  pathological  changes  that  occur  in 
the  substance  of  the  mastoid  process  when  it  is  involved  in  the 
course  of  purulent  otitis  have  already  been  sufficiently  described, 
and  when  we  recall  its  pus-filled  cells,  alive  with  pathogenic  and 
often  virulent  organisms,  and  its  enfeebled  walls,  softened  and 
thinned  by  erosion,  we  cannot  fail  to  fully  appreciate  the  danger 
to  which  the  sigmoid  sinus  is  exposed  by  its  perilous  proximity  to 
this  "chamber  of  horrors."  Of  the  several  varieties  of  septic 
organisms  commonly  found  within  the  diseased  mastoid,  the  strep- 
tococcus, staphylococcus,  and  pneumococcus  are  usually  those  in 
greatest  number,  and  it  is  the  first  of  these  that  is  strongly  sus- 
pected of  being  the  most  aggressive  and  pernicious.  The  exten- 
sion of  infection  to  the  sinus  wall  may  be  direct,  or  it  may  follow 
the  development  of  an  intervening  perisinus  abscess,  or,  finally, 
in  the  absence  of  any  breach  in  the  inner  mastoid  cortex,  the 
diploeic  veins  that  traverse  it  on  their  way  to  the  sinus  may  be- 
come thrombosed  and  occasion  a  consecutive  thrombosis  of  that 
vessel.  Implication  of  the  sinus  is  attended  by  swelling  and 
desquamation  of  its  endothelium,  and  by  subsequent  deposit  of 
the  blood  fibrin  and  gradually  coagulative  occlusion  of  its  lumen. 
Later,  the  septic  disintegration  of  this  coagulum  leads  to  general 
pysemic  infection,  and,  not  infrequently,  to  the  formation  of  metas- 
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tatic  abscesses.     Prior  to  this  systemic  involvement,  the  throm- 
bus may  extend  downward  into  and  at  times  beyond  the  internal 

jugular  vein,  or  its  extension  may  be  in  the  direction  of  either 
or  lioth  of  (he  petrosal  sinuses.     In  case  surgical  relief  lie  with- 
held, the  almost  inevitable  termination  of  the  affection  is  in  death 
from   pyjvmia,   metastatic   abscess   formation,   brain   al 
purulent  meningitis. 

Symptoms. — In  addilion  to  those  of  the  accompanying  and 
causative  mastoiditis,  there  is  a  long  list  of  symptoms  attributable 
to  the  diseased  sinus  itself.  Certain  of  these  are  objective,  such 
as  redema,  more  or  less  painful,  about  the  posterior  border  of  the 
mastoid,  including  the  point  of  exit  of  the  mastoid  vein  and  ihe 
upper  portion  of  the  posterior  cervical  triangle.  As  a  result  of 
extension  of  the  thrombus  to  the  cavernous  sinus  and  of  conse- 
quent engorgement  of  the  ophthalmic  vein,  there  may  be  consider- 
able (edema  of  the  eyelids  of  the  affected  side.  Enlargement  of 
the  superficial  and  deep  cervical  lymphatics  is  so  inconsistent  as  to 
be  of  little  diagnostic  value.  Rather  exceptionally,  there  can  be 
distinguished  a  greater  fulness  of  the  external  jugular  of  the 
sound  than  that  of  the  affected  side,  but  it  usually  requires  i 
keen  eye  and  touch  to  discover  it.  Neuroretinitis,  if  occurring 
at  all,  is  generally  limited  to  the  later  stages. 

The  more  frequent  general  symptoms  that  charactcrizr  the 
disease  are  intense  headache,  irregular  fluctuations  of  temperature 
— their  extent  depending  upon  the  degree  of  systemic  sepsis 
nausea,  vomiting,  vertigo,  and  constipation.  The  last-mentioned 
symptom  is  apt  to  be  succeeded  in  the  later  stages  by  a  septic 
diarrhu-a. 

Regarding  the  course  of  the  disease,  Whiting  says:  "The 
course  of  sigmoid  sinus  thrombosis  may  be  conveniently  desig- 
nated, for  purposes  of  clinical  classification,  as  comprising  three 
stages,  characterized  by  local  and  systemic  manifestations;  the 
anatomical  appearances  of  the  sinus  wall,  the  pathological  changes 
in  the  clot,  and  the  signs  of  circulatory  obstruction  may  be  denom- 
inated as  local  factor*;  while  rapid  and  excessive  fluctuations  of 
temperature,  frequently  repeated  rigors,  peripheral  or  central 
metastases,  etc.,  embrace  the  essential  systemic  xymptoms. 

"First  Stage.     Characterized  by  the  presence  of  a  thrombus, 


parietal  or  complete  (chiefly  composed  of  fibrin,  red  blood  cells, 
exfoliated  endothelium,  leucocytes,  and  homogeneous  proto- 
plasmic cells),  not  having  undergone  disintegration,  and  accom- 
panied by  slight  or  moderate  pyrexia,  rigors  being  usually  in- 
significant or  absent. 

"Second  Stage.  Characterized  by  the  presence  of  a  thrombus, 
parietal  or  complete,  which  has  undergone  disintegration,  with 
resulting  systemic  absorption,  with  frequent  rigors  and  pronounced 
septicopyemic  fluctuations  of  temperature. 

"  Third  Stage.  Characterized  by  the  presence  of  a  thrombus, 
parietal  or  complete,  which  has  undergone  disintegration,  with 
systemic  absorption,  accompanied  by  rigors,  rapid  and  great 
fluctuations  of  temperature,  and  central  or  peripheral  embolic 
metastases,  terminating  usually  in  septie  pneumonia,  enteritis,  or 
meningitis." 

Treatment. — Whatever  variations  of  detail  may  be  necessitated 
by  the  peculiar  anatomical  and  pathological  features  of  each  case, 
the  general  plan  of  operation  in  all  cases  of  sinus  thrombosis  b 
practically  the  same.  The  only  material  point  concerning  which 
there  is  any  serious  difference  of  opinion  is  as  to  whether  or  not 
the  exposure  and  exploration  of  the  sinus  is  to  be  preceded  by 
the  ligation  of  the  internal  jugular  vein.  From  several  points  of 
view  this  seems  an  eminently  judicious  procedure,  and  if  its 
opponents  can  offer  no  weightier  objections  to  it  than  that  a 
number  of  cases  have  recovered  without  it,  (hat  infarcts  may  be 
carried  to  the  lungs  by  the  other  jugular,  and  that  it  prolongs 
and  renders  somewhat  more  difficult  the  operation  as  a  whole, 
their  argument  Is,  to  say  the  least,  not  a  strong  one.  If,  how- 
ever, there  is  one  rule  relating  to  the  operation  that  may  be  made 
invariable,  it  is  that  the  opening  in  the  bone  shall  be  of  sufficient 
extent  to  expose,  If  possible,  the  whole  of  the  clot  containing 
portion  of  the  sinus.  If  this  rule  be  observed,  the  subsequent 
steps  of  the  operation  will  be  greatly  facilitated.  To  again  quote 
Whiting:  "By  so  much  as  the  sinus  is  exposed  less  than  two 
inches,  by  so  much  are  the  mechanical  difficulties  of  the  opera- 
tion multiplied."  One  other  point  that  may  be  referred  to  before 
briefly  describing  the  operation  itself  is  that  which  concerns  the 
proper  time  to  operate.     If,  a  positive  diagnosis  once  made,  we 
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realize  that  every  moment  of  delay  but  adds  to  the  chances  of 
general  systemic  infection,  we  will  scarcely  need  any  further  or 
better  reason  for  operating  at  the  earliest  possible  moment. 

Methods  of  Operation. — The  usual  incision  of  the  mastoid 
operation  having  first  been  made,  a  second  one  leaving  it  at  a 
right  angle  is  carried  backward  toward  the  occipital  protuber- 
ance. Hemorrhage  being  checked  and  the  flaps  retracted,  the 
mastoid  is  first  opened  and  examined,  and  then  that  portion  of 
the  bone  removed  which  conceals  the  sigmoid  sinus.  When  this 
is  exposed  and  the  field  of  operation  has  been  irrigated  with  an 
antiseptic  solution,  palpation  should  be  the  first  method  by  which 
an  attempt  is  made  to  determine  the  location  and  consistence  of 
the  clot.  If  the  results  it  gives  are  uncertain,  an  aspirating- 
needle  is  passed  through  the  wall  of  the  sinus  and  carried  first 
upward  in  the  lumen  of  the  sinus  and  then  downward  toward  the 
bulb.  If  its  use  reveals  the  presence  of  pus  or  permits  the  escape 
of  minute  particles  of  a  disintegrating  clot,  there  should  be  no 
hesitation  in  exposing  and  ligaturing  the  corresponding  internal 
jugular  at  the  level  of  the  clavicle  and  also  well  up  toward  the 
bulb,  and  then  resecting  and  removing  the  intervening  portion. 
If  the  exploring  needle  fails  to  determine  the  thrombus,  an 
incision  in  the  wall  of  the  sinus  will  remove  any  lingering  un- 
certainty. 

Upon  the  discovery  of  a  clot,  the  incision  in  the  dura  is  length- 
ened and  the  obstructing  mass  thoroughly  removed  by  means 
of  curettes.  That  portion  extending  upward  and  posteriorly 
is  to  be  first  dislodged  and  the  flow  of  blood  restored,  and,  this 
being  accomplished,  the  lower  section  of  the  thrombus  is  to 
be  similarly  dealt  with.  Hemorrhage  is  to  be  arrested,  not  by 
introducing  tampons  within  the  lumen  of  the  sinus,  but  by  the 
pressure  of  gauze  pads  applied  to  its  replaced  wall.  The  super- 
ficial wound  is  then  partially  closed  by  sutures  and  antiseptically 
dressed. 


CHAPTER  XXII. 

DISEASES  OF  THE  LABYRINTH  OR  INTERNAL  EAR. 

The  affections  of  the  internal  or  perceptive  portion  of  the 
auditory  apparatus  are  usually  of  greater  diagnostic  than  thera- 
peutic interest,  the  inaccessibility  of  this  region  rendering  the 
treatment  of  its  diseases  extremely  difficult  and  unsatisfactory. 
It  will  probably  be  surmised  that  any  serious  disturbance  of  this 
deep-seated  part  of  the  ear  is  relatively  very  rare,  and  also,  per- 
haps, that  it  is  almost  invariably  secondary  rather  than  primary. 
As  regards  this  latter  point,  one  authoritative  estimate  figures 
that  of  a  thousand  cases  of  aural  infections  only  four  will  rep- 
resent primary  disease  of  the  labyrinth.  Its  secondary  involve- 
ment is  most  often  consecutive  to  chronic  simple  or  suppura- 
tive inflammation  of  the  middle  ear.  In  the  one  case  the  fre- 
quent depression  and  fixation  of  the  stapes  leads  to  a  serious 
increase  of  the  intralabyrinthine  pressure,  and  in  the  other  the 
occasional  destruction  of  the  stapes  permits  of  direct  purulent 
invasion  of  the  labyrinth.  The  centre,  the  trunk,  or  the  periph- 
eral termination  of  the  auditory  nerve  are  at  times  affected  by 
traumatism.  Certain  diseases  of  the  central  nervous  system 
occasionally  include  this  nerve,  and  it  is  also  not  infrequently 
attacked  during  the  course  of  the  constitutional  or  infectious 
diseases. 

Although  in  the  majority  of  instances  it  is  beyond  our  power 
to  accurately  locate  the  nerve  lesion — whether  it  be  central,  in 
the  course  of  the  nerve,  or  at  its  termination — yet  the  following 
points  are  of  sufficient  diagnostic  value  to  enable  us  to  assure  our- 
selves that  it  is  in  one  or  the  other  of  these  portions  of  the  per- 
ceptive apparatus  that  the  disease  exists: 

1.  More  or  less  pronounced  failure  of  the  sound  transmitting 
power  of  the  bone. 
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2.  Reduction  of  the  upper  tone  limit,  the  low  pitched  voice, 
for  instance,  being  better  heard  than  the  tick  of  the  watch. 

3.  The  impairment  of  hearing  will  be  emphasized  in  the  midst 
of  a  noise,  this  being  usually  sufficient  to  differentiate  it  from 
middle-ear  deafness  which,  it  will  be  remembered,  often  becomes 
much  less  noticeable  when  the  patient  is  exposed  to  noise. 

4.  Misapprehension  of  pitch  is  an  occasional  accompaniment  of 
nerve  implication,  and  at  times  the  variation  is  so  great  that 
music  may  become  disagreeable. 

5.  Patients  suffering  from  disease  of  the  percipient  apparatus 
complain  now  and  then  that  certain  qualities  of  sound  are  actually 
painful.  Those  of  an  abrupt  or  jarring  nature  are  most  apt  to 
offend  in  this  way. 

While  these  several  symptoms  will  of  themselves  be  usually 
sufficient  to  justify  the  diagnosis  of  "nerve  deafness,"  yet  when 
tympanic  disease  is  also  present,  as,  indeed,  it  almost  always  is, 
we  are  seldom  able  to  estimate  with  any  precision  the  relative 
amount  of  deafness  due  to  each.  Accuracy  of  localization  will 
be  somewhat  furthered  by  the  coexistence  of  symptoms  that  indi- 
cate disease  of  contiguous  nerve  centres — those,  for  instance,  of 
sight  and  smell. 

While  disease  of  the  internal  ear  may  at  times  be  of  idiopathic 
origin,  yet  it  is  most  often  the  result  of  traumatism,  due  to  blows 
or  falls,  or  is  a  complicating  feature  of  one  of  a  long  list  of  sys* 
temic  diseases.  Those  in  connection  with  which  it  is  most  apt  to 
occur  are  malarial  poisoning,  influenza,  scarlatina,  measles,  paro- 
titis, diphtheria,  typhoid  fever,  leucocythaemia,  chronic  nephritis, 
diabetes,  locomotor  ataxia,  and  syphilis.  In  children,  particu- 
larly, the  freedom  of  the  communication  betwen  the  vessels  of  the 
middle  and  those  of  the  internal  ear  predisposes  the  inner  por- 
tion of  the  ear  to  involvement  when  the  tympanum  is  the  seat 
of  acute  inflammation.  When  this  occurs  the  intralabyrinthine 
pressure  is  liable  to  be  increased  not  only  through  vascular  dis- 
tention, but  as  the  result  at  times  of  more  or  less  extensive  hem- 
orrhage into  or  infiltration  of  the  membranous  labyrinth.  In 
addition  to  the  marked  deafness  that  invariably  accompanies  such 
disturbance,  the  patient  will  experience  varying  degrees  of  tin- 
nitus, vertigo,  nausea,  and  vomiting.     It  is  not  to  be  forgotten,. 
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however,  that  subjective  noises  and  deafness  may  likewise  follow 
the  unguarded  use  of  salicylic  acid  and  quinine,  and  that  they 
may  also  appear  as  symptoms  of  nicotinism. 

Finally,  we  are  to  take  cognizance  of  the  fact  that  the  auditory 
nerve  and  the  labyrinth  itself  may  become  involved  in  certain 
diseases  of  the  brain  and  spinal  cord.  They  may  either  directly 
participate  in  any  inflammatory  process,  or  the  function  of  the 
nerve  may  be  suspended  through  pressure  exerted  upon  it  by  an 
inflammatory  exudate  or  some  variety  of  new-growth.  It  is 
scarcely  necessary  to  recall  the  frequency  with  which  the  internal 
ear  is  implicated  in  cases  of  fracture  of  the  base  of  the  skull,  nor 
the  commonness  of  nerve  deafness  among  those  whose  occupation 
constantly  exposes  them  to  loud  noises.  Boilermakers  and 
gunners  in  the  army  or  navy  are  examples  of  this  latter  class  of 
patients.  Although  in  certain  cases  of  labyrinthine  disease  the 
inevitable  deafness  may  be  gradual  in  its  onset,  yet  there  are 
others  in  which  the  symptom  appears  with  extreme  abruptness. 
In  traumatism,  of  course,  this  is  the  rule,  and  it  is  also  of  very 
common  occurrence  in  Meniere's  disease,  syphilis,  and  epidemic 
cerebro-spinal  meningitis. 

Certain  of  the  features  that  serve  to  differentiate  disease  of  the 
internal  from  that  of  the  middle  ear  have  already  been  touched 
upon,  but  attention  may  be  called  to  one  other  fact,  namely,  that 
the  deafness  due  to  labyrinthine  disease  is  much  less  liable  to 
striking  variations  of  its  intensity  than  is  that  which  is  dependent 
upon  affections  of  the  tympanum. 

The  symptoms  that  attend  disease  of  the  auditory  centre  or 
of  the  trunk  of  the  auditory  nerve  are,  to  a  certain  extent, 
identical  with  those  that  accompany  peripheral  or  labyrinthine 
disease. 

Headache,  tinnitus,  and  vertigo  are  common  to  both,  and  in  each 
of  them  deafness  may  be  partial  or  complete.  In  the  diagnosis 
of  central  disease  much  assistance  will  often  be  afforded  by  the 
functional  disturbances  that  proceed  from  irritation  of  the  con- 
tiguous nervous  tissue.  Choked  disk  is  an  associated  symptom  of 
common  occurrence  and,  in  addition,  we  will  be  apt  to  discover 
more  or  less  alteration  of  the  normal  tendon  reflexes  as  well  as 
paralyses  or  anaesthesias  of  one  or  both  sides.  - 
33 
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VASCULAR  DISTURBANCE  OF  THE  LABYRINTH. 

Hyperemia. — Varying  degrees  of  labyrinthine  hyperemia  are 
liable  to  occur  in  association  with  acute  or  chronic  otitis  media — 
particularly  in  the  latter  if  it  be  purulent,  and  also  in  the  acute  form 
when  it  complicates  one  of  the  exanthematous  fevers.  Any  ob- 
structive disease  of  the  heart  or  lungs  that  leads  to  cerebral  conges- 
tion will  likewise  favor  the  occurrence  of  hyperemia  of  the  internal 
ear.  The  inhalation  of  nitrite  of  amyl  or  the  administration  of  full 
doses  of  quinine  or  the  salicylates  will  produce  the  same  result 
When  the  vascular  distention  is  of  high  degree  it  is  not  unusual 
for  slight  hemorrhages  to  occur,  and  there  may  be  also  some  in- 
filtration and  thickening  of  the  intralabyrinthine  structures.  The 
symptoms  denotive  of  this  circulatory  disorder  are  tinnitus  and  tran- 
sient deafness,  vertigo,  nausea,  vomiting,  and  unsteadiness  of  gait. 
There  may  be  noticeable  flushing  of  the  face  and  of  the  auditory 
meatus,  and  injections  of  the  vessels  about  the  handle  of  the  malleus 

The  treatment  may  be  influenced  very  greatly  by  the  cause  of 
the*disturbance,  but  the  measures  of  general  utility  are  free  cath- 
arsis, rest,  and  restriction  of  the  diet.  Besides  these,  we  may 
resort  to  local  blood-letting,  the  application  of  cold  by  the  Leiter 
coil,  hot  foot-baths,  and  mustard  poultices  to  the  back  of  the 
neck.  The  internal  use  of  potassium  bromide  is  of  occasional 
value,  and,  of  course,  alcohol,  tobacco,  and  stimulating  beverages 
should  be  prohibited. 

An&mia. — The  blood  supply  of  the  labyrinth  may  be  greatly 
reduced  in  conditions  of  general  anaemia  or  after  any  serious  hem- 
orrhage. Its  vessels  may  also  be  occluded  by  emboli  or  they  may 
undergo  atheromatous  change  or  be  mechanically  compressed  by 
tumors  at  the  base  of  the  brain.  The  subjective  symptoms  re- 
semble very  closely  those  that  accompany  hyperemia,  but  the  face 
is  apt  to  be  pallid  instead  of  red.  The  treatment  will  be  governed 
by  the  cause.  Remedies  of  frequent  service  are  alcohol  and  nitro- 
glycerin, inhalations  of  nitrite  of  amyl,  and  the  adoption  of  the 
recumbent  position.  In  diseases  of  a  chronic  nature,  tonics  and 
some  favorable  climatic  change  may  prove  of  value. 

Hemorrhage. — The  more  severe  degrees  of  hyperemia  involving 
the  labvrinth  mav  be  accompanied  bv  extravasations  of  blood. 
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These  are  usually  slight  in  amount  and  are  apt  to  occur  in  associa- 
tion with  the  acute  otitis  media  that  so  often  complicates  attacks 
of  scarlet  fever  or  diphtheria.  The  intense  vascular  distention  that 
attends  the  paroxysms  of  coughing  in  pertussis  may  also  be  respon- 
sible for  this  accident,  and  it  may  likewise  proceed  from  the  weak- 
ening of  the  vessel  walls  that  occurs  in  pernicious  or  the  profound 
simple  anaemias.  Traumatism  from  explosions  or  direct  violence 
is  another  not  infrequent  cause. 

The  most  significant  symptom  is  the  suddenly  developed  deaf- 
ness. This  may  be  partial  or  complete,  and  is  usually  accom- 
panied by  varying  degrees  of  tinnitus,  vertigo,  and  nausea. 

The  treatment  will  aim  first  to  remove  the  congestion  or  vas- 
cular weakness  that  may  have  been  at  fault,  and  then  to  pro- 
mote the  absorption  of  the  effused  blood.  Depending  upon 
the  cause,  complete  rest,  ferruginous  tonics,  the  Leiter  cold  coil,  or 
venesection  will  be  appropriate  at  different  times  to  prevent 
further  leakage,  and  the  absorption  of  recently  escaped  blood  may 
often  be  effected  by  the  internal  administration  of  potassium 
iodide    and    the   simultaneous    hypodermic    use    of   pilocarpine. 

Meniere's  Disease. — The  abruptness  of  its  development  is  one  of 
the  most  striking  features  of  this  disease.  It  has  no  well-recognized 
predisposing  causes,  although  deficient  tympanic  ventilation  may 
now  and  then  be  found  to  have  preceded  it.  It  is  probably  most 
often  attributed  to  prolonged  exposure  to  the  summer  sun  or  to 
over-exertion  during  intensely  hot  weather.  It  may  attack  the 
healthy  as  well  as  those  who  are  in  poor  condition.  Patholog- 
ically, the  disease  consists  of  a  sudden  extravasation  of  blood,  or 
perhaps  an  acute  exudation  into  the  semicircular  canals. 

In  the  majority  of  cases  the  patient,  without  any  premonitory 
symptoms,  is  suddenly  attacked  with  vertigo  and  vomiting,  quickly 
becomes  unconscious,  and  falls,  as  a  rule,  toward  the  affected 
side.  The  face  becomes  pallid  and  in  a  few  moments  is  covered 
with  a  profuse  perspiration.  Upon  regaining  consciousness, 
and  this  is  seldom  long  delayed,  profound  deafness — usually 
bilateral,  is  found  to  have  occurred,  and  with  it  is  associated  loud 
tinnitus,  nausea,  and  loss  of  equilibrium.  The  duration  of  the 
attacks  varies  in  different  cases,  covering  at  times  not  more  * 
a  few  minutes,  while  at  others  it  may  be  prolonged  for 
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hours.  Their  frequency  of  repetition  is  also  capable  of  consider- 
able variation,  in  certain  individuals  but  one  attack  being  observed, 
while  in  others  they  may  recur  at  intervals  of  a  few  days  or  weeks. 
It  is  but  seldom  that  there  is  any  noticeable  alteration  in  the 
condition  or  appearance  of  the  tympanum,  and  there  is  also 
an  entire  absence  of  any  paralysis  of  the  other  cranial  or  spinal 
nerves.  Bone  conduction  is  usually  completely  abolished,  and 
air' conduction,  except  to  very  low  sounds,  is  also  apt  to  be  sus- 
pended. Upon  the  conclusion  of  each  attack  the  nausea  and 
vertigo  gradually  diminish,  ajtid  perhaps  disappear,  but  the  tinni- 
tus and  deafness  persist. 

The  treatment  of  the  attack  itself  will  comprise  absolute  rest  in 
bed  with  the  head  slightly  elevated,  the  administration  of  frac- 
tional doses  of  calomel  followed  by  a  saline,  and  the  application 
of  cold  about  the  ear  and  of  sinapisms  to  the  back  of  the  neck 
and  the  extremities.  Upon  the  subsidence  of  the  acute  symp- 
toms, protracted  general  as  well  as  local  treatment  will  still  be 
necessary  to  relieve  the  vertigo,  tinnitus,  and  deafness.  The 
remedies  that  have  proved  most  successful  in  doing  this  are  qui- 
nine, potassium  iodide,  the  bromides,  and  pilocarpine.  A 
method  of  using  them  that  has  met  with  general  approval  and  has 
often  afforded  gratifying  results,  is  to  give  during  the  first  week 
following  the  attack  from  10  to  12  grains  of  quinine  each  day  in 
three  doses.  The  iodide  of  potash  is  then  substituted  for  the 
quinine,  and  5  grains  of  it  three  times  a  day  are  given  during  the 
second  week. 

At  the  end  of  this  time  the  hypodermic  use  of  pilocarpine  is 
begun,  provided  always  that  the  patient  is  not  suffering  from 
any  cardiac  or  pulmonary  disease.  He  is  put  to  bed  and  an  eighth 
to  a  sixth  of  a  graiji  of  the  drug  injected  either  each  day  or  every 
second  day.  The  stomach  should  be  empty  at  the  time  the  hy- 
podermic is  given,  and  it  may  be  repeated  if  necessary  some  ten 
or  twelve  times.  The  sweating  and  salivation  usually  continue 
for  two  hours  or  more,  and  until  they  have  ceased  the  patient 
should  remain  in  bed.  If,  on  account  of  existing  heart  or  pulmo- 
nary disease,  pilocarpine  cannot  safely  be  resorted  to,  the  free 
sweating  may  be  secured  by  Turkish  baths  or  by  employing  the 
cabinet  vapor  baths  of  recent  introduction  for  home  use. 
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Another  method  by  which  pilocarpine  may  be  used  is  its  injec- 
tion through  the  Eustachian  catheter  into  the  middle  ear.  Five 
or  six  drops  of  a  2  per  cent,  solution  are  sufficient  for  this  purpose. 

OTITIS  INTERNA. 

Primary  inflammation  of  the  membranous  or  acute  endostitis 
of  the  bony  labyrinth,  although  of  extreme  rarity,  have  been 
known  to  occur.  Inflammation  of  this  portion  of  the  ear  is 
almost  invariably  secondary,  and  ordinarily  occurs  as  a  complica- 
tion of  scarlet  fever,  diphtheria,  or  tubercular  caries  or  necrosis 
of  the  temporal  bone.  The  suppurative  process  is  accompanied 
by  new  formation  of  connective  and  bony  tissue,  by  thickening  of 
the  walls  of  the  membranous  labyrinth  and  destruction  of  the 
organ  of  Corti  and  of  the  cochlear  nerve. 

Chronic  inflammation  of  the  labyrinth  may  ensue  upon  the 
purulent  otitis  media  of  the  infectious  fevers,  or  it  may  occur  in 
association  with  diseases  of  the  brain  or  its  membranes.  The 
same  proliferative  and  degenerative  alterations  occur  in  this  as  in 
the  acute  form  of  inflammation,  and  these  lead  to  atrophy  of  the 
membranous  labyrinth  and  ultimate  disappearance  of  Corti's  organ. 

The  diagnosis  of  acute  labyrinthine  inflammation  is  rendered 
difficult  by  the  resemblance  of  its  symptoms  to  those  of  menin- 
gitis. The  former,  however,  is  of  abrupt  rather  than  gradual 
development,  and  its  later  course  will  make  the  distinction  be- 
tween the  two  a  matter  of  no  uncertainty.  The  symptoms  of 
the  labyrinthine  disturbance  are  most  pronounced  in  children,  and 
consist  of  fever,  vertigo,  vomiting,  delirium,  loss  of  consciousness, 
and  convulsions.  It  will  be  discovered  upon  the  return  of  con- 
sciousness that  the  child  is  completely  deaf. 

The  treatment  of  this  affection  will  comprise  the  local  abstrac- 
tion of  blood,  the  application  of  cold,  calomel  with  a  saline  fol- 
lowing it,  and  absolute  rest.  Counter-irritation  behind  the  ear  is 
of  value,  and  should  the  disease  be  the  outcome  of  a  purulent 
median  otitis,  this  latter  must  be  actively  treated.  In  the  event 
of  temporal  caries  or  necrosis  being  present,  an  operation  suffi- 
ciently extensive  to  expose  and  remove  the  diseased  tissue  must 
be  performed. 
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SYPHILIS  OF  THE  INTERNAL  EAR. 

Although  luetic  disease  of  the  labyrinth  is  not  of  common  oc- 
currence, yet  in  cases  of  suddenly  developed  deafness,  particu- 
larly during  youth,  without  any  discoverable  disease  of  the  middle 
ear,  it  should  always  be  suspected.  It  is  usually  during  the 
tertiary  or  the  later  secondary  stage  of  syphilis  that  the  labyrinth 
is  attacked.  Specific  infiltration  of  its  tissues  accompanied,  per- 
haps, by  exudation  occurs,  and  there  is  a  slow  development  of 
new  connective  tissue  and  bone.  The  bloodvessels  become 
involved  in  the  disease,  the  vestibular  periosteum  undergoes  a 
noticeable  thickening  and  induces  a  coincident  fixation  of  the 
stapes  in  the  fenestra  ovalis.  In  time  the  nerve  terminals  in  the 
cochlea  atrophy,  and  later,  perhaps,  exhibit  degenerative  changes. 

The  principal  symptom  of  the  disease,  the  deafness,  although 
most  often  of  sudden  appearance,  may  in  rare  instances  develop 
gradually.  It  is,  as  a  rule,  bilateral  and  is  usually  attended  by 
tinnitus  and  more  or  less  vertigo.  Tests  of  the  hearing  will  dis- 
close that  the  watch  and  acoumeter  are  almost,  if  not  quite,  in- 
audible, that  bone  conduction  is  very  much  diminished,  and 
that  the  upper  tone  limit  is  greatly  reduced.  In  cases  of  hered- 
itary syphilis  the  diagnosis  will  often  be  greatly  facilitated  by  the 
presence  of  corneal  opacities,  due  to  interstitial  keratitis,  and  also 
of  notched  incisors — the  "pegged  teeth"  of  Hutchinson. 

Mercury,  potassium  iodide,  and  pilocarpine  will  constitute  the 
treatment.  The  preferable  way  of  using  the  first  of  these  remedies 
will  probably  be  by  inunction  over  the  mastoid  process,  while 
the  pilocarpine  may  be  employed  either  hypodermically,  or  by 
injection  into  the  tympanum  through  the  catheter  of  five  or  six 
drops  of  an  8  per  cent,  solution. 


CHAPTER  XXIII. 

MEDICAL  FORMULARY. 

AQUEOUS  0LEAN8INO  SOLUTIONS  FOR  USE  IN  THE  UPPER 

AIR  PASSAGES. 

The  features  that  should  be  possessed  by  any  solution  that  is 
intended  for  a  merely  cleansing  effect  upon  the  upper  air  tract 
are,  that  its  density  shall  be  closely  approximate  to  that  of  the 
blood-serum,  and  that  its  ingredients  shall  be  capable  of  exerting 
a  solvent  action  upon  any  retained  and  thickened  secretion. 
While  these  are  the  essentials  for  such  a  solution,  the  addition  of 
other  judiciously  selected  remedies  may  give  it  several  other  de- 
sirable properties.  For  instance,  it  may  be  made  antiseptic, 
astringent,  stimulant,  or  deodorant. 

The  simplest  model  of  all  such  formulae  will  be  found  in  the 
widely    used    "Dobell's    solution :" 

1^.— Sodii  bicarb., 

Soiiii  biborat aa  5j. 

Arid,  carbolic,  (cryst.) gr.  xv. 

Glycerin  i f3j. 

Aqiue q.  s.  ad.  5iv.— M. 

Sig— Add  to  a  quart  of  water,  and  use  in  atomizer. 

In  this  the  two  soda  salts  supply  the  solvent  action  upon  the 
mucous  secretion,  the  carbolic  acid  adds  a  mildly  antiseptic  and 
deodorant  power,  and  the  glycerin  brings  the  specific  gravity  up 
to  the  required  standard. 

As  substitutes  for  the  above  solution  a  very  large  number  of 
compressed  tablets  are  made  by  as  many  different  manufacturing 
chemists,  the  formula  of  each  containing  one  or  more  of  the 
alkaline  salts  in  combination  with  various  aromatic  agents,  such 
as  thymol,  menthol,  eucalyptol,  etc.  One  of  these  tablets  dis- 
solved in  two  ounces  of  water  is  designed  to  give  a  solution  whose 
qualities  will  closely  resemble  those  of  the  original  Dobell  pre- 
scription. 
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They  are,  no  doubt,  easier  and  safer  of  transportation  than  a 
liquid  preparation,  and  possibly,  also,  they  may  possess  the  addi- 
tional advantage  of  economy. 

Resorcin  and  creolin  are  available  as  antiseptics  for  use  in  the 
nasal  wash,  the  former  in  the  strength  of  5  to  20  grains  to  the 
ounce,  the  latter  1  to  5  minims.  We  have  a  wide  choice  of  astrin- 
gents that  are  suitable  for  this  purpose,  and  if  the  one  that  we 
first  select  should  prove  unsatisfactory  it  should  be  exchanged 
for  another.  The  following  are  those  most  commonly  used,  the 
quantity  of  each  to  the  ounce  being  indicated.  It  is  well  to  re- 
member, however,  that  mineral  astringents  are  not  well  borne 
by  the  nasal  mucous  membrane,  and  that  although  all  these  men- 
tioned are  of  happy  effect  in  the  pharynx  and  larynx,  they  had 
better  be  cautiously  used  in  the  nasal  fossae.  Alum,  5  to  15 
grains;  copper  sulphate,  5  to  10  grains;  zinc  sulphate,  5  to  10 
grains;  zinc  sulphocarbolate,  5  to  10  grains;  ferric  chloride,  2  to 
5  grains;  acid  tannic,  3  to  6  grains.  It  has  been  mentioned  that 
the  distilled  fluid  extract  of  hamamelis  is  a  very  agreeable  astrin- 
gent for  the  pituitary  membrane,  it  being  diluted  one  part  to  three 
or  four  of  water.  The  fluid  extract  of  hydrastis  is  also  an  excel- 
lent astringent. 

STIMULANTS. 

Menthol  is  probably  the  pleasantest  of  the  several  agents  that 
are  used  for  their  stimulating  effect  upon  the  vascular  supply  of 
the  respiratory  mucous  membranes.  A  very  common  mistake  is 
to  employ  it  in  too  great  strength.  Five  grains  to  the  ounce  is 
amply  strong  for  its  initial  use,  and,  although  it  may  be  subse- 
quently increased  to  twenty  or  more  grains  to  the  ounce,  it  is 
seldom  necessary  to  exceed  ten  or  fifteen. 

Iodine  is  the  most  generally  useful  of  the  glandular  and  vas- 
cular stimulants  and  alteratives.  It  may  be  employed  either 
in  spray  or  pigment,  and  for  the  atomizer  the  "  Boulton  solution'* 
is  an  excellent  one: 

1$.— Acid,  carbolic,  (cryst.) .   .   .  gr.  xviij. 

Tr.  iodin.  comp f  5j. 

Glycerini fSiss. 

Aq.  dest f  Sij- — M. 

Place  in  a  water-bath  of  100°  in  a  tightly-corked  bottle  until  the 
solution  becomes  colorless ;  then  filter. 
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Another  formula  intended  for  use  in  the  atomizer,  and  that  is 
of  particular  value  in  atrophic  rhinitis,  is: 

I?.— Iodin gr.  viij. 

Potass,  iodid gr.  xvj. 

Zinc,  sulphocarbolat 3ss. 

Creolin nixlv. 

Aquae q.  8.  ad.  f 3vj.— M. 

It  will  be  seen  that  the  ingredients  of  this  formula  combine  to 
make  it  at  once  a  stimulant,  antiseptic,  and  deodorant. 

It  is  as  a  pigment  that  iodine  is  probably  most  widely  used  in 
the  nose  and  throat,  and  the  three  following  formulae  contain  it  in 
different  strengths: 

i.  n.  in. 

fy— Iodin gr.  viij.         gr.  xij.  gr.  xvj. 

Potass,  iodid.   .   .  .  gr.  xxiv.       gr.  xxxvj.       gr.  xlviij. 
Glycerini 5ss.  gss.  gss. 

In  order  to  mask  the  unpleasant  metallic  taste  of  the  iodine, 
4  or  5  minims  of  the  oils  of  gaultheria  or  menth.  pip.  may  be 
added  to  the  solution. 

Formalin  is  another  remedy  of  very  extensive  utility  in  the 
various  affections  of  the  nose,  throat  and  ear.  Depending  upon 
the  nature  of  the  disease  and  the  sensibility  of  the  region  attacked, 
formalin  may  be  used  in  strengths  varying  from  1  to  4000  to  1 
to  500.  It  is  a  vigorous  antiseptic  and  is  also  a  powerful  deodo- 
rant, which  latter  characteristic  makes  it  of  much  service  in 
atrophic  and  syphilitic  rhinitis. 

Ichthyol  is  frequently  used  in  nose  and  throat  work  because 
of  its  antiphlogistic,  antiseptic,  and  alterative  qualities.  It  is  a 
thick,  brown  liquid,  of  a  bituminous  odor,  and  is  soluble  in  water 
and  miscible  with  glycerin,  oils,  and  fats.  It  is  usually  employed 
in  5  to  50  per  cent,  ointments  and  lotions.  It  is  strongly  recom- 
mended for  atrophic  rhinitis,  a  20  per  cent,  watery  solution  of  it 
being  first  rubbed  with  considerable  vigor  into  the  dry  and  anaemic 
mucous  membrane,  and  then  a  tampon  well  moistened  with 
a  10  per  cent,  glycerite  is  introduced  within  the  lower  meatus  and 
allowed  to  remain  for  some  hours. 

The  deodorizing  power  of  permanganate  rf 
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known  that  there  is  little  need  to  suggest  the  propriety  of  its  use 
in  those  diseases  with  which  fetor  is  associated;  such,  for  instance, 
as  atrophic  and  tertiary  syphilitic  rhinitis  or  empyema  of  the 
accessory  sinuses. 

OILS. 

In  addition  to  the  use  of  water  as  a  solvent,  we  may  employ 
for  a  certain  number  of  our  remedies  the  highly  refined  petroleum 
oils  as  vehicles.  The  oil  itself  has  probably  nothing  more  than 
a  brief  protective  effect  upon  the  mucous  membrane,  and  it  is  a 
great  mistake  to  regard  it,  as  some  seem  to  do,  as  a  powerful 
cleansing  agent.  Under  this  misapprehension  of  its  action,  many 
practitioners  commit  the  blunder  of  giving  to  their  catarrhal 
patients  for  home  use,  not  the  Dobell  solution  or  one  of  its  modi- 
fications, but  an  oily  solution  of  camphor  or  menthol  or  both. 
This  may  be  soothing  and  rather  agreeable,  but  for  cleansing 
purposes  it  is  utterly  worthless.  It  has  no  solvent  action  upon 
the  scales  and  crusts  that  so  often  obstruct  the  nose,  nor  will  it 
liquefy  the  thick,  tenacious  mucus  that  is  found  in  the  catarrhal 
nasopharynx. 

Albolene,  benzoinol,  and  several  other  similar  preparations 
make  excellent  vehicles,  however,  for  a  number  of  medicaments 
that  we  may  wish  to  apply  to  the  mucous  membranes  as  soon  as 
they  have  been  properly  cleansed.  Camphor,  menthol,  thymol, 
and  eucalyptol  are  the  remedies  most  frequently  used  in  oily 
solution,  but  to  these  may  be  added  numerous  others,  such  as 
creosote,  guaiacol,  terpinol,  ol.  cubeb,  etc. 

A  very  satisfactory  combination  for  use  in  acute  inflammatory 
disturbance  of  the  nasal  and  nasopharyngeal  mucous  membrane, 
is: 

1$.— Camphor, 

Menthol aa  gr.  x. 

BeDzoinol 5j. — M. 

As  the  inflammation  subsides  and  becomes  subacute  the  pro- 
portion of  the  menthol  and  camphor  may  be  increased  to  15  or  20 
grains  to  the  ounce. 

In  the  chronic  catarrhal  conditions  of  the  upper  cavities  a  very 
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excellent  formula  that  may  be  used  to  conclude  the  local  treat- 
ment is  that  of  Douglas: 

1$.—  Thymol gr.  x. 

Menthol gr.  xx. 

Euoalyptol gtt.  xx. 

01.  cubebee  .   .   .       gtt.  xl. 

Benzoinol f5vj.— M. 

This  makes  a  rather  pleasant  and  refreshing  spray  as  it  is,  but 
it  may  be  rendered  even  more  so  by  the  addition  of  eight  or  ten 
drops  of  oil  of  rose. 

Q. — Guaiacol   ...      njxx. 

Menthol gr.  xx. 

01.  olivaB f3j.— M. 

A  very  efficient  combination  for  intratracheal  injection  in  cases 
of  tuberculous  laryngitis. 

PIGMENTS. 

These  are  solutions  in  water,  glycerin,  or  oils  that  are  in- 
tended to  be  applied  by  means  of  the  camel's-hair  brush  or  the 
ordinary  cotton-carrier.  The  nitrate  of  silver  is  used  most  often 
by  this  method,  and  the  specialist  should  have  upon  his  table  a 
number  of  silver  solutions  of  different  strengths,  from  5  grains  up 
to  2  drachms  to  the  ounce. 

Chloride  of  zinc  is  a  remedy  of  much  value  for  use  in  pigment 
form  in  the  more  chronic  conditions  of  the  faucial  region,  the 
pharynx,  and  the  larynx.  It  may  be  employed  in  watery  solution 
in  from  2  to  10  per  cent,  strength. 

The  glycerite  of  tannic  acid  is  an  excellent  stimulating  astrin- 
gent, and  is  of  much  service  in  relaxed  conditions  of  the  mucous 
membranes  with  sluggish  glandular  action. 

The  tincture  of  the  chloride  of  iron  combined  with  an  equal 
quantity  of  glycerin  is  another  astringent  that  has  a  usually 
favorable  effect  upon  the  lacunar  inflammations  of  the  tonsil — 
acute  or  chronic. 

Lactic  acid  Is  an  exceedingly  valuable  agent  in  lupoid  and 
tuberculous  ulceration.  Its  use  may  be  begun  with  a  10  or  20 
per  cent,  solution,  and  its  strength  gradually  increased  until,  with 
previous  cocainization,  the  pure  acid  may  be  employed. 
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INHALATIONS. 

Somewhat  recently  there  has  been  a  revival  of  interest  in  the 
application  of  remedies  by  those  methods  that  are  included  under 
the  term  pneumotherapy.  There  can  be  no  question  as  to  the 
usefulness  of  drugs  administered  in  this  manner.  Not  only  do 
we  obtain  their  local  effect  upon  the  mucous  lining  of  the  air 
passages,  but,  through  their  absorption  by  this  membrane,  we  are 
enabled  to  exert  also  their  constitutional  effect.  The  scepticism 
or,  at  least,  the  lack  of  favor  with  which  the  inhalations  of  drugs 
in  the  form  of  vapor  or  when  finely  nebulized  has  been  long  re- 
garded, has  probably  been  due  to  the  difficulty  of  obtaining 
anything  but  crude  and  unsatisfactory  apparatus  for  carrying  out 
this  mode  of  treatment.  Within  the  past  several  years,  however, 
inventive  genius  has  been  attracted  to  this  field,  and  has  placed" 
at  our  service  a  large  variety  of  inhalers,  vaporizers,  and  nebulizers 
that  are  not  only  thoroughly  efficient,  but  are  simple  and  inex- 
pensive as  well.  From  a  physiological  point  of  view,  this  method 
of  treating  the  many  diseases  of  the  respiratory  tract  is  certainly 
to  be  cordially  approved.  While  sprays,  pigments,  and  powders 
are  effective  forms  in  which  to  apply  various  remedies  to  the  air 
passages,  yet  none  of  them  are  physiologically  in  harmony  with 
the  mucous  membrane  found  therein.  Drugs  administered  in 
these  forms  are  practically  foreign  bodies,  and  are,  therefore, 
unavoidably  more  or  less  irritating.  It  is  true  that  in  certain  of 
the  more  chronic  affections  this  irritation  may  emphasize  the 
intended  effect  of  the  drug,  and,  therefore,  be  desirable,  but  in 
acute  or  subacute  disturbances  it  cannot  but  be  objectionable  by 
neutralizing  to  a  certain  extent  the  action  of  the  sedatives  or 
astringents  employed  in  this  form.  Vapors  or  finely  nebulized 
medicaments,  however,  are  practically  held  in  solution  by  the 
inhaled  air  and  come  gently  in  contact  with  the  diseased  tissues 
without  producing  any  mechanical  disturbance  of  them.  Clinical 
observation  confirms  what  theory  suggests  concerning  the  value  of 
pneumotherapy,  and  now  that  the  apparatus  required  has  reached 
such  a  high  degree  of  perfection,  it  should  be  resorted  to  much 
more  frequently,  not  only  by  the  specialist,  but  the  general  prac- 
titioner as  well.    The  very  simplicity  of  its  application  makes  it 
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a  method  for  home  as  well  as  office  use,  and,  with  a  few  instruc- 
tions, a  patient  of  average  intelligence  can  cooperate  with  his 
physician  and  materially  hasten  his  own  relief  and  cure.  The 
remedies  employed  in  this  manner  must  not  only  be  carefully 
selected  and  accurately  adapted  to  the  disease,  but  they  must  also 
be  of  absolute  purity.  And,  in  addition,  if  we  wish  to  obtain  the 
be$t  results  from  this  treatment,  some  pains  must  be  taken  to 
teach  the  patient  the  art  of  inhalation.  It  is  astonishing  how 
large  a  number  of  people  there  is  who  are  more  or  less  stupid 
about  the  proper  method  of  using  an  inhaler.  Men,  as  a  rule, 
acquire  the  knack  with  a  fair  amount  of  quickness,  but  the 
majority  of  our  women  patients  must  not  only  be  repeatedly  told 
but  shown  how  to  employ  the  apparatus  correctly.  Many  of 
them  will  take  the  mouth-piece  between  the  lips  and  then  inhale 
the  air  through  the  nose.  In  such  people  it  may  be  necessary  to 
close  the  nose  in  order  that  the  medicated  vapor  may  be  drawn 
through  the  mouth  into  the  chest.  Again,  the  inhalatory  effort 
of  many  of  our  patients  is  apt  to  be  too  shallow.  The  vapor 
reaches  the  pharynx,  or,  perhaps,  the  upper  larynx,  but  is  then 
expelled,  instead  of  being  drawn  through  the  trachea  and  larger 
bronchi  even  to  the  small  capillary  tubes.  The  desirable  depth 
of  the  inhalation  will,  of  course,  vary  according  to  the  portion 
of  the  air  tract  involved,  but  it  will  be  usually  time  well  spent 
for  the  physician  to  supervise  his  patient's  first  few  essays  in  the 
use  of  his  inhaler. 

The  simplest  wet  inhalation  is  that  of  steam  itself  for  its  moist- 
ening and  relaxing  effect  upon  an  inflamed  larynx  or  trachea.  The 
reader  has  already  been  cautioned  as  to  the  use  of  actually  boiling 
water  for  this  purpose.  The  therapeutic  activity  of  this  inhalation 
can  be  increased  by  the  addition  to  the  hot  water  of  certain 
remedies  that  will  impregnate  the  steam  arising  therefrom.  Those 
most  commonly  employed  are  the  tr.  benzoin,  co.,  chloroform, 
creosote,  terebene,  ol.  pini  sylvestris,  etc.  Very  elaborate  and 
expensive  steam  nebulizers  can  be  found  in  the  shops,  but  while 
mechanically  they  are  very  ingenious,  practically  they  are  but 
little  better  than  a  pint  tin-cup  and  an  improvised  funnel. 

Mast  of  the  so-called  drv  or  cold  inhalations  have  for  their 
basis  the  vapor  of  nascent  chloride  of  ammonium.    The  ordinary 
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inhaler  is  provided  with  two  chambers,  the  upper  containing  pure 
hydrochloric  acid  and  the  lower  a  dilute  solution  of  aqua  ammonia. 

The  fumes  from  the  acid  being  drawn  through  the  ammonia 
solution,  the  ammonium  chloride  is  liberated  in  vapor,  and  this 
may  be  medicated  by  adding  to  the  fluid  in  the  lower  chamber 
any  of  the  essential  oils  or  other  volatile  agents.  Such  inhala- 
tions are  often  very  effective  in  relieving  the  dryness  of  the  chroni- 
cally catarrhal  mucous  membrane.  Chronic  laryngitis  and  naso- 
pharyngitis are  very  favorably  influenced,  as  a  rule,  by  this  method 
of  stimulation. 

Through  the  medium  of  the  modern  nebulizer  we  are  enabled 
to  apply  to  the  air  passages  a  number  of  remedies  that  are  not 
soluble  in  water  or  the  lighter  oils,  and  are,  therefore,  not  adapted 
for  use  in  the  ordinary  atomizer.  These  nebulizers  are  suitable 
for  home  as  well  as  office  use,  and  in  the  hands  of  intelligent 
patients  often  prove  of  great  assistance  in  the  treatment  of  the 
catarrhal  affections  not  of  the  nose  and  throat  only,  but  of  the  ears 
as  well.  The  following  formulae  will  be  found  serviceable  in  the 
cases  for  which  they  are  advised: 

If.— Eucalyptol 3j. 

01.  pini  sylvestris. 

Ol.  cassiae a&  3ss. 

Menthol prr.  xx. 

Tr.  benzoin q.  s.  ft.  f  3iv. 

In  the  later  stages  of  acute  rhinitis  and  rhinopharyngitis  where 
the  secretion  is  not  only  thick  and  tenacious,  but  excessive  in 
quantity. 

If.— Iodin gr.  xx. 

Acid,  carbolic gr.  xxiv. 

Menthol, 

Camphor aa  3j. 

JBenzoinol q.  s.  ft.  f  $iv. 

In  chronic  catarrhal  conditions;  should  the  middle  ear  be 
affected,  it  may  be  inflated  with  this  nebula  with  much  benefit. 

If.— Eucalyptol, 
Ol.  cassiee, 
Creosoti, 

Ol.  picisliq aa  3j. 

Albolene q.  8.  ft.  f  Siv. 
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This  will  lessen  the  irritation  attending  tuberculous  invasion  of 
the  larynx. 

Ifr.— Iodin gr.  xx. 

01.  picisliq 3j. 

Camphor, 

Menthol aa  3j. 

01.  gaultheriae 5j. 

Benzoinol q.  s.  ft.  f 3j. 

Alterative  and  antiseptic.  Of  value  in  chronic  catarrhs  through- 
out the  upper  air  passages. 

LOZENGES. 

The  several  advantages  possessed  by  lozenges  over  gargles  have 
already  been  mentioned,  and  the  following  examples  are  but  a  few 
of  a  very  large  number  that  may  be  employed  with  much  satis- 
faction.    Each  formula  represents  one  lozenge: 

IJ. — Ammon.  chlorid gr.  ij. 

Aramon.  iodid gr.  j. 

Alterative  expectorant. 

H. — Ammon.  chlorid., 

Ammon.  bromid aa  gr.  ij. 

Expectorant  and  sedative. 

IJ.— Ammon.  chlorid gr.  ij. 

Ammon.  iodid gr.  j. 

Heroin gr.  ^ 

Expectorant,  alterative,  sedative. 

1$. — Acid,  benzoic gr.  J. 

Oleores.  cubeb gr.  \. 

Potass,  chlorat gr.  ij. 

Laryngeal  and  vocal  stimulant. 

3V— Tr.  ferri  chlor f l^ij. 

Potass,  chlorat., 

Sodii  bromid., 

Ext.  glycyrrhizee aa  gr.  ijss. 

Por  acute  lacunar  tonsillitis. 

fy— Ext.  lactucarii gr.  jss. 

Codeine gr.  \. 

Ext.  hyoscyami gr.  J. 

Sedative  for  cough  due  to  dry,  irritable  throat. 
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POWDERS  TOR  INSUFFLATION. 

These  have  a  rather  limited  range  of  utility,  but  in  certain  cases 
may  be  used  with  much  benefit.  It  is  in  the  nose  and  larynx 
that  they  are  principally  of  value,  because  the  time  that  they 
remain  in  the  fauces  or  pharynx  is  usually  too  brief  to  permit 
them  to  exert  any  material  effect.  The  powders  may  possess 
various  qualities,  being  either  antiseptic,  cicatrizant,  anaesthetic, 
or  merely  protective.  As  a  dressing  for  operative  wounds,  or  for 
the  ulcerative  lesions  of  syphilis,  tuberculosis,  or  malignant  dis- 
ease, iodoform  or  one  of  its  several  substitutes  is  of  decided  ser- 
vice. Aristol,  nosophen,  europhen,  or  iodol  are  less  disagree- 
able than  iodoform,  and  in  our  more  sensitive  patients  may  be 
used  in  its  stead.    A  formula  that  is  of  very  general  usefulness  is: 

1$.— Iodoform, 

Acid,  tannic aa  gr.  xx. 

Bismuth,  subnitrat., 

Pulv.  acacias aa  3ij. 

Morphinao  sulphat gr.  xx.— M. 

This  is  antiseptic,  cicatrizant,  and,  if  the  morphine  be  included 
in  it,  anaesthetic. 

A  very  agreeable  protective  powder  for  use  during  the  earlier 
stages  of  acute  rhinitis  or  in  hay  fever  is  the  compound  stearate 
of  zinc  combined  with  menthol  and  balsam  of  Peru. 

In  the  chronic  catarrhal  conditions  of  the  larynx,  with  more  or 
less  thickening  and  sluggish  congestion  of  the  cords,  a  stimulating 
astringent  such  as  sulphate  of  zinc  may  be  incorporated  with  an 
inactive  powder  like  amylum  or  sacch.  lactis,  and  insufflated  twice 
weekly  with  excellent  effect. 

For  the  extremely  painful  tuberculous  and  malignant  ulcera- 
tions of  the  larynx,  orthoform  has  proved  a  valuable  anaesthetic. 
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ABSCESS,  brain,  500 
Ballance  operation  for,  503 
cerebellar,  500 
cerebral,  501 
extradural,  498 
mastoid,  Bezold's,  481 
peritonsillar,  253 
retropharyngeal,  269 
septal,  173 
Accessory  sinuses  of  nose,  191 
Actinomycosis,  142 
Adenoid  growths,  240 

diagnosis  of,  235 
etiology  of,  231 
pathology  of,  234 
prognosis  of,  236 
recurrence  of,  218 
symptoms  of,  233 
treatment  of,  237 
Anatomy  of  ear,  233 
nasal,  170 
of  larynx,  276 
of  nose,  43 
Angioneurotic  cede  in  a,  152 
Anosmia,  154 

Antral  sinusitis,  acute,  194 
chronic,  194 
diagnosis  of,  195 
symptoms  of,  195 
treatment  of,  196 
Antrum  of  Highmore,  191 
mastoid,  472 

surgical  relations  of,  474 
Aphonia,  hysterical,  313 
Aprosexia,  234 
Artificial  ear-drums,  459 
A  sen  septal  operation,  184 
Atomizers,  61 

method  of  using,  62 
Atrophic  rhinitis,  112 

diagnosis  of,  117 
etiology  of,  112 
pathology  of,  115 
prognosis  of,  119 
symptoms  of,  113 
treatment  of,  119 
Auditory  canal,  eczema  of,  370 
external,  309 
furunculosis  of,  375 
foreign  bodies  in,  380 
Aural  polypi,  440 
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BALLANCE  operation  for  brain 
abscess,  503 
Bath,  Turkish,  85 
Bernay  sponge,  160 
Bezold's  mastoid  abscess,  481 
Blake's  middle-ear  syringe,  445 
polypus  snare,  447 
tympanic  syringe,  437 
Brain  abscess,  500 
Brandegee's  adenoid  forceps,  240 
Broca's  triangle,  473 

CATARRH,  postnasal,  227 
Catarrhal    laryngitis,    acute, 
279 
chronic,  284 
rhinitis,  acute,  71 
chronic,  82 
Catheterization     of    Eustachian 
tube,  360 
of  frontal  sinus,  213 
Cerebellar  abscess,  500 
Cerebral  abscess,  501 
Cerumen  impacted,  380 
Cholesteatoma,  454 
Chromic  acid,  105 
Clergyman's  sore-throat,  266 
Cocaine,  69 

DEAFNESS,  labyrinthine,  512 
Delstanche,  masseur,  353 
Diphtheritic  rhinitis,  80 
Dobell  solution,  64 
Dunbar  serum,  148 
Drum  membrane,  artificial,  459 

EAR,  drums,  artificial,  459 
examination  of,  351 
internal,  diseases  of,  511 
speculum,  Gruber's,  351 
Ecchondrosis  of  septum,  175 
Eczema  of  auditory  canal,  370 
Electrolysis   in    Eustachian    ob- 
struction, 418 
Epistaxis,  156 
Ethmoiditis,  202 
diagnosis  of,  204 
symptoms  of,  203 
treatment  of,  205 
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Eustachian  bougie,  417 
tube,  anatomy  of,  332 
catheterization  of,  360 
Examination  of  ear,  351 
Exostoses,  septal,  175 
External  auditory  canal,  f  uruncu- 

losis  of,  375 
Extradural  abscess,  498 
symptoms  of,  499 
treatment  of,  499 

FACIAL  paralysis,  treatment  of, 
468 
Fallopian  canal,  surgical  relations 

of,  475 
Faucitis,  ulcero-membranous,  262 
Fibrinous  rhinitis,  79 
Foreign  bodies  in  auditory  canal, 
380 
in  larynx,  314 
in  nose,  162 
Frontal  sinus,  catheterization  of, 
213 
sinuses,  inflammation  of,  211 
diagnosis  of,  212 
etiology  of,  202 
symptoms  of,  211 
treatment  of,  212 
trephining  of,  203 
Functional  aphonia,  313 
Furunculosis  of  external  auditory 
canal,  375 

G  ALTON  whistle,  367 
Galvano-cautery,  68 
Gargles,  66 
Glanders,  141 
Glottis,  cedema  of,  282 
Gottstein    tampon    in    atrophic 

rhinitis,  123 
Granular  pharyngitis,  267 
Granulations  in  tympanum,  454 
Gruber  ear  speculum,  351 
Guaiacol  in  tonsillitis,  251 

HEMATOMA  of  septum,  172 
Haemophilia,  159 
Hay  fever,  143 

Hearing,  measurement  of,  364 
Highmore,  antrum  of,  191 
Hyperesthesia  acustica,  408 
Hyperaesthetic  rhinitis,  143 
Hyperosmia,  155 
Hypertrophic  rhinitis,  94 

diagnosis  of,  98 

etiology  of,  94 

pathology  of,  95 

prognosis  of,  99 

symptoms  of,  95 

treatment  of,  99 
Hysterical  aphonia,  313 


ICTUS  laryngis,  310 
Impaction  of  stapes,  422 
Instruments,  nose  and  throat,  17- 

25. 
Insufflators,  67 
Internal  ear,  diseases  of,  511 
Intubation  of  larynx,  317  . 
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ARVIS'  nasal  snare,  167 


KERATOSIS  obturans,  383 
Killian  frontal  sinus  opera- 
tion, 218 
method   of  inspecting 
trachea  and  bronchi,  311 
Kirstein,  method    of   inspecting 

larnyx,  315 
Konig  rods,  367 

LABYRINTH,  diseases  of,  511 
Lactic  acid  in  tuberculous 
laryngitis,  295 
Laryngeal  crises,  310 
neoplasms,  301 
neuroses,  309 
paralyses,  311 
tuberculosis,  288 
Laryngectomy,  307. 
Laryngitis,  acute  catarrhal,  279 
diagnosis  of,  281 
etiology  of,  263 
pathology  of ,  280 
prognosis  of,  281 
symptoms  of,  279 
treatment  of,  281 
chronic  catarrhal,  284 
oedenmtous,  282 
syphilitic,  298 
tuberculous,  288 

lactic  acid  in,  295 
Larynx,  anatomy  of,  276 
foreign  bodies  in,  314 
intubation  of,  317 
malignant  disease  of,  307 
physiology  of,  276 
Leiter  coil,  488 
Leprosy,  nasal,  138 
Lingual  tonsil,  261 

"TlfASTOID,  anatomy  of,  339 
ilL  operation,  488 

surgical  considerations  of,  469 
Mastoiditis,  acute  primary,  499 
consecutive  to  purulent  otitis, 

482 
symptoms  of,  482 
treatment  of,  486 
Maxillary  sinusitis,  acute,  194 
chronic,  194 
diagnosis  of,  195 
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Maxillary    sinusitis,     symptoms 
of,  195 
treatment  of,  196 
Membrana  tympani,  excision  of, 
451 
injuries  of,  388 
paracentesis  of,  403 
permanent  perforation  of, 
458 
Mdni^re's  disease,  615 

treatment  of,  516 
Mycosis  tonsillaris,  259 
Myringitis,  acute,  387 
chronic,  388 
etiology  of,  377 
symptoms  of,  377 
treatment  of,  378 

NASAL  leprosy,  138 
lupus,  151 

neuroses,  155 

papilloma,  170 

polypi,  164 

saw,  178 

snare,  Jarvis,  167 

tuberculosis,  136 
Nasopharyngitis,  acute,  226 

chronic,  227 

diagnosis  of,  228 

etiology  of,  228 

pathology  of,  228 

prognosis  of,  228 

treatment  of,  229 
Neoplasms  of  larynx,  301 

of  nose,  164 

of  tonsils,  261 
Neuroses,  laryngeal,  309 

nasal,  155 
Nodes,  singer's,  285 
Nose,  anatomy  of,  43 

foreign  bodies  in,  162 

neoplasms  of,  164 

neuroses  of,  155 

papilloma  of,  170 

physiology  of,  43 

saddle,  138 

syphilis  of,  128 

OEDEMA,  angioneurotic,  152 
of  glottis,  282 
(Edematous  laryngitis,  282 
Ossicles,  anatomy  of,  335 
Ossiculectomy,  4o2 
Otitis,    externa,    acute    circum- 
scribed, 375 
diffuse,  372 
interna,  517 

media,  acute  catarrhal,  391 
etiology  of,  391 
symptoms  of,  392 
treatment  of,  393 


Otitis  media,  acute  purulent,  395 

diagnosis  of,  399 
etiology  of,  896 
prognosis  of,  400 
symptoms  of,  396 
treatment  of,  400 
chronic  catarrhal,  405 

diagnosis  of,  411 
etiology  of,  405 
pathology  of,  410 
prognosis  of,  411 
symptoms  of,  407 
treatment  of,  411 
purulent,  425 

symptoms  of,  426 
treatment  of,  433 

Otomycosis,  378 

Ozeena,  116 

PACHYDERMIA  laryngis,  285 
Papilloma  of  nose,  170 
Paracusis  Willisiana,  409 
Paraffin  in  atrophic  rhinitis,  124 

prosthesis,  187 
Paralyses,  laryngeal,  311 
Parosmia,  155 
Perforation  of  septum,  174 
Periostitis  of  mastoid  process,  477 
Peritonsillar  abscess,  253 
Peritonsillitis,  253 
Pharyngitis,  acute  catarrhal,  264 
etiology  of,  247 
pathology  of,  265 
symptoms  of,  264 
treatment  of,  265 
chronic  catarrhal,  266 
granular,  267 
lateralis,  265 
Pharynx,  syphilis  of,  272 
Politzer's  method  of  inflation  of 

tympanum,  358 
Pollantin,  149 
Polypi,  aural,  440 

nasal.  164 
Postnasal  catarrh,  227 

vegetations,  231 
Pseudo-croup,  310 

QUINSY,  253 

T)ADIO-THERAPY  in  tubercu- 
Xl>    lar  laryngitis,  298 
Rarefacteur,  Delstanche,  416 
Removal  of  stapes,  422 
Retropharyngeal  abscess,  269 
Rhinitis,  acute  catarrhal,  71 
diagnosis  of,  74 
etiology  of,  71 
pathology  of,  74 
symptoms  of,  73 
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Rhinitis,  acute  catarrhal,  treat- 
ment of,  75 

atrophic,  112 

diagnosis  of,  117 
etiology  of,  112 
pathology  of,  115 
prognosis  of,  119 
symptoms  of,  113 
treatment  of,  119 

chronic  catarrhal,  82 

diagnosis  of,  83 
etiology  of,  82 
prognosis  of,  83 
symptoms  of,  82 
treatment  of,  84 

croupous,  89 

diphtheritic,  80 

fibrinous,  79 

hypcrffisthetic,  143 

diagnosis  of,  145 
etiology  of,  143 
prognosis  of,  145 
symptoms  of,  144 
treatment  of,  145 

hypertrophic,  94 

diagnosis  of,  98 
etiology  of,  94  * 
pathology  of,  95 
prognosis  of,  99 
symptoms  of,  95 
treatment  of,  99 

purulent,  93 
Rhinoliths,  164 
Rhinoscleroma,  139 
Rice  nasal  saw,  178 
Rinne^s  test,  367 

QADDL&NOSE,  130 

yj    Septal  abscess,  173 
Septum,  deformities  of,  174 

abscess  of,  173 

deflection  of,  179 

hematoma  of,  172 

submucous  resection  of,  185 
Serum,  Dunbar,  148 
Singer's  nodes,  285 
Sinus    phlebitis  and  thrombosis, 

507 
Sinusectomy,  220 
Sinuses,  accessory,  of  nose,  191 
Sinusitis,  antral,  194 

ethmoidal,  202 

frontal,  211 

maxillarv,  194 

sphenoidal,  220 
Snare,  Jarvis'  nasal,  167 
Sphenoidal  sinusitis,  200 
St  cke's  operation,  495 
Stapes,  impaction  of,  422 


Stapes,  removal  of,  422 

Stapedectomy,  422 

Stomatitis,    ulcero-membranous, 

262 
Syphilis,  faucial,  272 

nasal,  128 

of  internal  ear,  518 

pharyngeal,  272 
Syphilitic  laryngitis,  298 

TAMPONING  of  nose,  160 
Temporal    bone,    caries    and 
necrosis  of,  462 
Tenotomy  of  tensor  tympani,  421 
Tests  of  hearing  power,  365 
Thyrotomy,  306 
Tonsillar  mycosis,  259 
Tonsils,  hypertrophy  of,  256 
lingual,  261 
neoplasms  of,  261 
Tonsillotomy,  258 
Tonsillitis,  acute  lacunar,  248 
diagnosis  of,  250 
pathology  of,  249 
prognosis  of,  250 
symptoms  of,  249 
treatment  of,  250 
chronic  lacunar,  251 
symptoms  of,  252 
treatment  of,  252 
guaiacol  in,  251 
Toynbee,  artificial    drum  mem- 
brane, 460 
Transillumination,    nasal    sinus, 

212 
Tuberculomata,  laryngeal,  289 
Tuberculosis,  laryngeal,  288 

nasal,  136 
Tuberculous  laryngitis,  288 
Turbinate,  middle,  107 
Turbinotomy,  110 
Turkish  batns,  85 

ITLCERATION,  septal,  173 
J    Ulcero-membranous  stomati- 
tis, 262 
Uvula,  hypertrophy  of,  246 

inflammation  of,  244 
Uvulatome,  Seller's,  247 

VALSALVA'S  method  of  infla- 
tion of  tympanum,  357 
Vegetations,  postnasal,  231 
Vertigo  in  middle-ear  disease,  409 
Voice  user's  sore-throat,  266 

TYTEBER'S  test  of  hearing  pow- 
iT      ers,  368 
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